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Introduction 


This catalog provides information on RCA‘s current line of photomulTti- 
pliers, electron multipliers, and gas and vacuum photodiodes. The types 
described indicate RCA’s broad capabilities; they do not comprise 

the entire line. 


Variants of the listed types are available having — 
1. different window and photocathode materials, 


(ERMA) 


2. different spectral responses — with peaks at selected or specified 
wavelengths, 


3. different configurations, and 


4. other special characteristics, e.g., non-magnetic construction, more 
rugged design. 

You are invited to review your photodetector requirements with your 

nearest RCA Distributor or Sales Representative. See page 82. 
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(MULTIALKALI) 
EXTENDED RED 
MULTIALKALI 


SENSITIVITY — uA/lumen 
| Cs-Sb(S-4, S-11) 


Additional data and information on photomultipliers and on some of 
the electron multipliers are available in technical bulletins for each in- 1930 1940 1950 1960 1970 
dividual type or family. It is to be noted that data, especially for devel- 
opmental types, are subject to change. Product bulletins as well as cur- 
rent information on the different photodetectors, may be obtained The cover a oa delicate above, pores, te papi 
; : increases in photocathode sensitivities effected by in the 
from at Sales Representative nad way be requested from Commercial last few years due to new materials and new processing techniques. 
Engineering, RCA Corporation, Harrison, N.J. 07029. Please specify the 


types in which you are interested. 


Sufficient information is given in this catalog on gas and vacuum photodiodes for equipment design purposes. Individual data sheets are 
generally not available for these devices. 


State-of-the-Art Advances 


Revolutionary developments in photodetector design and manufacture over the past several years have resulted in unprecedented per- 
formance improvements for these products. RCA is the leader in these developments. From high efficiency secondary emitters such as 

gallium phosphide to photocathodes such as ERMA, ERBA, gallium arsenide, gallium arsenide phosphide, and most recently — gallium 

indium arsenide, the trend is clearly established: the marriage of solid-state and vacuum-tube technology, to provide the best of both, 

in QUANTACON photomultipliers. C 


Earlier claims of performance for phototubes made with I11/V secondary emitters and/or photocathodes have been borne out in com- 
mercial and developmental RCA products. Some of these are: 


I. GaP Secondary Emitters 
A. First dynode only (e.g., 8850, 8851, 8852, 8853, and 8854) 
® Higher secondary-emission ratio 
® Better electron resolution 
@ Lower noise in signal current 
The performance of the tubes listed above has been established to be even better than anticipated — and at a reasonable 
price. 


B. All dynodes (e.g., the C31024 family) 
® Subnanosecond rise time, less than 800 picosecond for single electrons 
® Convenient, simplified, small-size configuration, four to six stages provide performance and gain capability compar- 
able to phototubes having twice as many stages 
® High electron resolution capability 


11. 111/V Photocathodes 
As exemplified by the graph above, extraordinary strides have been made in cathode sensitivity since the introduction of the 
first I11/V photocathodes. A premium version of one of these tubes, the C31034A — an 11-stage, head-on photomultiplier having 
a gallium-arsenide photocathode — has the highest photocathode sensitivity over the UV to the near-IR range of any known commer- 
cially available photoemissive device in the world: luminous photocathode sensitivities of over 1000 uA/Im have been obtained!!! 


Recent RCA effort has been directed toward GalnAs photocathodes which will provide response further into the near IR range, 
up to 1100 nm, with Q.E. levels four to five times better than S-1 photocathodes ,and with at least an order of magnitude 
improvement in dark current. 


These newly-evolving photocathodes show promise of even better performance. 


Ill. Integrated Photodetection Assemblies —1.P.A. 
RCA now introduces compact |.P.A.s which include a photomultiplier; solid-state power supply, voltage multiplier, and signal- © 
conditioning amplifier (optional); optical filter (optional); magnetic shield; and all necessary connectors and cables. With these 
assemblies, the designer need only specify his light input and desired signal output to be assured of the performance he needs. 
Performance, compactness, and economy — RCA leads in photomultiplier state-of-the-art. 
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R — angstrom: 10 angstroms (A) = 1 nanometer (nm) = 
1 x 10-9 meter (m) 


Anode — An electrode through which a principal stream of 
electrons leaves the interelectrode space. 


Anode Dark Current — The current, in a photomultiplier 
tube, measured in complete darkness. It is defined as that com- 
ponent of the output current remaining when ionizing radiation 
and optical photons are absent. Dark current and resulting noise 
are critical factors in limiting the lower level of light detection. 


Anode-Pulse Rise Time — The time difference between the 
10 and 90 per cent amplitude points on the output waveform for 
full-cathode illumination and delta-function excitation. Anode- 
pulse rise time is measured with a repetitive delta-function light 
source and a sampling oscilloscope. The trigger signal for the 
oscilloscope may be derived from the device output pulse, so that 
light sources such as a scintillator light source may be employed. 


Be-O (Cu-Be) — Beryllium oxide secondary emitting surface, 
copper-beryllium substrate. 


Bialkali Photocathode (K-Cs-Sb) — A photocathode having a 
spectral response similar to S-11, but having the advantage of lower 
dark noise at room temperature, higher peak quantum efficiency and 
the ability to withstand somewhat higher temperature than other 
photocathodes. 


Bialkali Photocathode (Na-K-Sb) — A photocathode having 

a spectral response similar to that of the K-Cs-Sb Bialkali photo- 
cathode but with the ability to withstand extremely high operating 
temperatures (up to 150° C). 


Circular Cage (C) — A focused multiplier configuration in a 
circular arrangement; it permits a compact layout and good time 
response. 


Cs-Sb — Cesium antimony 
Cs-Te — Cesium telluride 


Current Amplification (Gain) — The ratio of 1) the signal 
output current to 2) the photoelectric signal current from the 
photocathode. 


Dark Current — See Anode dark current. 
Dark Pulses — Pulses observed at the output electrode when the 
photomultiplier is operated in total darkness. These pulses are due 


primarily to electrons originating at the photocathode. 


Delta Function Light Source — A light source whose rise 
time, fall time, and FWHM are no more than one-third of the 
corresponding parameters of the photomultiplier’s output pulse. 


Dynode — A secondary-electron emitting electrode. 


Glossary of Terms 
Equivalent Anode Dark Current Input (EADCI) — The 


quotient of the anode dark current by a stated anode luminous 
sensitivity value. 


Equivalent Noise Input (ENI) — That value of incident flux 


which when modulated in a stated manner produces an rms output 
current equal to the rms noise current with a specified bandwidth. 


ERBA — An acronym for Extended Red BiAlkali photocathode 


ERMA — An acronym for Extended Red MultiAlkali photo- 
cathode. 


Full Width at Half Maximum (FWHM) — The full width 
of a distribution measured at half the maximum ordinate. For a 
normal distribution it is equal to 2 (2 In 2)1/2 times the standard 
deviation (co ). 


Ga-As — Gallium arsenide 
Ga-As-P — Gallium arsenide phosphide 


Gain — See Current Amplification 
Ga-!In-As — Gallium indium arsenide 


Hysteresis, Photomultiplier Tube — A temporary anode- 
current instability exhibited when light levels are first applied, 
especially after a change in voltage. The time required to reach a 
stable anode current may vary from a few seconds to a minute or 
more. This effect is not observed in all PMT’s. 


In-Line Cage (I) — A focused, or non-focused, multiplier con- 
figuration in a linear structure; it permits more dynodes than the 
circular cage configuration. Note: a venetian-blind cage is non- 
focused. 


IR — Infrared 


Multialkali Photocathode (Na-K-Cs-Sb) — A photocathode 
sensitive from the ultraviolet to the red and near infrared regions 
of the spectrum. Compared with the cesium-antimony photo- 
cathode, it has improved response in the red region. 


Noise — The random output which limits the minimum observ- 
able signal from the phototube. 


Non-Magnetic Photomultiplier Tube — A photomultiplier 
using a structure having a minimum of ferro-magnetic materials. 
The ferro-magnetic materials that are present are usually limited 
to short lengths of Kovar or Dumet wire located in the glass stem 
of the tube. 


No. of Stages — Equivalent to the number of dynodes used. 


Opaque Photocathode (Reflection-Mode mhotocathode A 


A photocathode wherein photoelectrons are emitted from the 
same surface as that on which the photons are incident. 


Z Optical Photons — Photons with energies corresponding to 
avelengths between 120 to 1800 nanometers. 


Photocathode — An electrode used for obtaining photoelectric 
emission. 


Photocathode Blue Response — The photoemission current 
produced by a specified luminous flux from a tungsten-filament 
lamp operated at a color temperature of 28549 K when the flux is 
filtered by a C.S. No.5-58 blue filter of half-stock thickness. This 
parameter is useful in characterizing response to scintillation 
counting sources. 


PHR — See pulse height resolution 
PMT —An abbreviation for photomultiplier tube. 


Pulse Height Resolution (PHR) — The fractional full width 


at half maximum of the pulse height distribution curve (FWHM/A1), 


where A‘1 is the pulse height corresponding to the maximum of 
the distribution curve. In scintillation spectroscopy, it is customary 
to state PHR as a percentage. 


QUANTACON — The RCA designation for photomultiplier 
tubes employing group I11/V compounds as secondary emitters 
and/or photocathodes. A typical III/V secondary emitting com- 
pound is Ga-P; a typical II1/V photocathode compound is Ga-As. 
Davonium Efficiency — The average number of photoelectrons 
emitted from the photocathode per incident photon. Quantum 
efficiency in per cent at any given wavelength can be calculated 
from the following formula: 


_ 9 (1239.5) (100) 
r ‘0 
is the wavelength in nm and 


a is the cathode radiant sensitivity in A/W at A 


where, 


Red-to-White Ratio — The quotient of the anode current 
(measured using a specified red filter interposed between a 
tungsten-filament lamp and the tube) by the anode current 
measured with the filter removed. 


S/N — Signal-to-noise ratio 
S & V — Shock and vibration 


Scintillation — The optical photons emitted as a result of the 
incidence of a particle or photon of ionizing radiation on a 
scintillator. 


Scintillation Counter — The combination of a scintillator, 
phototube, and associated circuitry for detection and measure- 
ment of ionizing radiation. 


Sensitivity, Anode Luminous —Same as sensitivity, cathode 
luminous but referred to anode. 


Sensitivity, Anode Radiant — Same as sensitivity, cathode 
radiant but referred to anode. 


Sensitivity, Cathode Luminous — The quotient of photo- 
electric emission current from the photocathode by the incident 
luminous flux under specified conditions of illumination. Because 
cathode luminous sensitivity is not an absolute characteristic but 
depends on the spectral distribution of the incident flux, the 
term is commonly used to designate the sensitivity to radiation 
from a tungsten-filament lamp operated at a color temperature 

of 28549 K. Cathode luminous sensitivity is usually measured 
with a beam at near normal incidence. 


Sensitivity, Cathode Radiant — The quotient of the photo- 
electric emission current from the photocathode by the incident 
radiant flux at a given wavelength under specified conditions of 
irradiation. Cathode radiant sensitivity is usually measured with a 
beam at near normal incidence. 


Single Electron Rise Time (SERT) — The anode-pulse rise 
time associated with single electrons originating at the photocath- 
ode. Measurement of SERT requires a photomultiplier having 

an adequate gain so that the single electron event may be viewed 
on a sampling oscilloscope. 


Time Jitter — See transit time spread. 


Time Resolution — See transit time spread. 


Transit Time Spread — The FWHM of the time distribution 
of a set of pulses each of which corresponds to the photomulti- 
plier transit time for that individual event. 


Transmission-Mode Photocathode — A photocathode in 
which radiant flux incident on one side produces photoelectric 
emission from the opposite side. 


UV — Ultraviolet 
Venetian Blind Cage (V) — A non-focused linear multiplier 


structure. It has slower time response than focused multiplier 
structures and is characterized by large dynode areas. 


as the optimum tube for any given application. In most applications, trade-offs must be made in electrical characteristics; tube size must 
be considered; the environment in which the device is to be operated is a factor; and, of course, tube cost is important. Each of these 


Typical Photodetector 
Applications 


The many and varied requirements of equipment designers and experimenters preclude RCA from suggesting a single photodetector 


limitations is known only to the individual designer or experimenter. Accordingly, the tube types indicated for the different applications 
should be considered as representative of those which are used in that area. 


General Application 
Description 


Densitometry 


Colorimetry 


Photometry 


Radiometry 


Spectrophotometry 
(Specific types of 
spectrophotometers 
are listed below) 


Emission 
Spectrophotometers 


Absorption 
Spectrophotometers 


Atomic- Absorption 


Spectrophotometers | 


Fluorescence 
Spectrophotometers 


Raman 
Spectrophotometers 


Photon Counting 


High Speed 
Inspection 


Process Control 


General Function 


The measurement of optical density of 
photographic negatives, neutral density 
filters, and similar materials. 


The quantitative color comparison of surfaces 
(reflectance) and solutions (transmission). 


The measurement of illumination and/or 
brightness (luminance). 


The measurement of irradiance and/or 
radiance. 


The measurement of radiant power in narrow 
wavelength regions of the radiation spec- 
trum. Photomultipliers are useful in the 120 
to 1200 nanometer range. 


The measurement of wavelength and inten- 
sity of characteristic spectral emission lines 


_ of elements when an electric spark, arc, or 
_ glow discharge is used for excitation. 


The measurement of distinct transmission 
and absorption bands in transparent solu- 
tions and gases, or translucent suspensions, 


- emulsions, or slices of tissue. Also used in 
reflection mode for opaque materials. 


By vaporizing the sample in flame, the ele- 
ments in the sample are ionized and absorb 
energy in narrow spectral lines, rather than 
in spectral bands. This type of instrument 

is sometimes called a Flame Spectrophoto- 


_ meter. 


By producing fluorescence in the sample 
(usually by UV excitation), detection of cer- 
tain contaminants or impurities at extremely 
low concentrations is practical. 


Provides information on molecular structure 
and bonding energy by measuring the amount 


_ of wavelength shift of scattered photons from 


a highly monochromatic source such as a 
laser. 


A method of detecting photons by counting 
single photoelectrons released from the 
photocathode. 


Small objects such as fruits, vegetables, seeds, 
candy, toys, paper products and even glass, 
metal, and other industrial parts can be ex- 
amined for color and defects as they move 
past One or more photomultiplier tubes at 
high speed. An airblast can be used, for ex- 
ample, to separate the defective items from 
the acceptable ones. 


The measurement of transmitted or reflected 
light in continuous flow processes using 
solids, liquids, or gases. Detects flaws, im- 
proper marking, and changes in color and 
optical density. By using scintillators and 
radioactive sources, photomultipliers can be 
used for weight and thickness control of 
opaque materials. 


_ Widely used in biological research, food in- 


Typical Application 


Areas 


_ Film processing, film manufacture, chemical 


industry, atomic energy laboratories, and 
university laboratories. 


Industrial, clinical, and scientific establish- 


~ ments concerned with paints and finishes, 


blood and tissue analysis, and chemical reac- 
tions producing color changes. 


Photography and astronomy 


Space programs and astronomy 


Extremely widespread usage in many scien- 
tific and industrial laboratories. Used in 


- process control, element identification, and 


in all kinds of chemical and metallurgical 
analysis. 


_ Useful in qualitative and quantitative chemical _ 


analysis. An example is rapid ‘‘on-line’”’ analy-- 
sis of alloying elements and impurities in 
steel production. 


dustry and organic chemical production. 


Useful for qualitative and quantitative chem- | 
ical analysis. Generally more sensitive than 
emission spectrophotometry but requires 

use of light sources (discharge lamps) having 
spectral output at the absorption wave 
lengths. 


Useful in synthetic polymer research. For 
example, fluorescence analysis is used for 
detecting, identifying and measuring an ad- 
ditive, plasticizer, or impurity in polymer 
films. 

Scientific and industrial laboratories 


Astronomy and scientific laboratories 


Food processing plants, agricultural experi- 
ment stations, and manufacturing plants 


Steel mills, paper mills, chemical plants, oil 
refineries, and glass factories 


Frequently Used 


Photodetectors 
1P21 4473 
931A 4552 
934 8571 
4471 C7075J 
4472 
1P21 4472 
1P22 4473 
1P39 4552 
931A 8571 
934 C31025B 
4471 C34001 
1P21 7102 
931A 8571 
4471 C7164R 
4472 C31025B 
4473 
1P21 7102 
1P28 8571 
1P28A 8645 
1P28/V1 C31022 
1P28A/V1 C31025C 
PF1011 C31034,A 
1P21 
- 1P28 
- 1P28A 
- 1P28/V1 
1P28A/V1 
931A 
7102 
8571 
C7151U, W, Y, and Z 
C31022 
C31025B, C, and J 
C31034, A 
C70128 
7326 C7164R 
8850 C31025B, C 
§ 8852 C31034,A 
8853 C70042K, R 
C7151W PF1011 
PF1012 
8575 8852 
8850 8853 
8854 C31034,A — 
1P21 6199 
931A 6342A 
4517 7102 
7767 
c 
931A 8054 
4517 8055 
4518 8575 
4523 8850 
4524 C7151AA 
4525 C31000AJ 
6199 C31016G 
6342A C70042S 
8053 


General Application 
Description 


Imaging Devices 


Laser Detection 


Scintillation 
_ Counting 


Time 
Measurement 
Pollution 
Monitoring 


Thermoluminescent 
Dosimetry (TLD) 


General Function 


A cathode-ray tube or moving mirrors can be 


used as a light source to sequentially illumi- 


nate a film positive or negative, or a printed 


page. This system is used in (1) optical char- 
acter recognition, (2) scanning of printed or 
written material for transmission by tele- 
phone (3) parts inspection, and (4) repro- 


duction of motion pictures, slides, and edu- 


cational material on a TV receiver (color or 
black and white). This latter application is 


_ referred to as a Video Playback System. 


Lasers provide unique light sources; they are 
spectrally pure and produce very narrow 
collimated beams. They can be very intense, 


_and can be made to produce light pulses of 
extremely short time duration. The PMT 
provides time resolution in the nanosecond 


and subnanosecond ranges and is capable of 
detecting very low light levels such as those 
received from weak reflected laser light 
pulses. 


Under Normal Environmental Conditions 


The measurement of nuclear radiation by de- 
tecting light emitted from a scintillating 
material receiving nuclear radiation. Used 
for radiological survey instruments and 

the identification of radio-isotopes. 


Under Severe Environmental Conditions 
The measurement of nuclear radiation by 


detecting light emitted from a scintillating 


‘material receiving nuclear radiation. Used 


for radiological survey instruments and 
the identification of radio-isotopes. 


In nuclear experiments the “‘time of 


flight’’ of nuclear particles is important. 


Photomultipliers permit time measure- 
‘ment down to a fraction of a nanosecond, 


The analysis of the level and the nature of 
contaminants in solutions, gases, and other 


‘waste materials. 


The direct determination of X-, Gamma-, 
and Beta-radiation doses to afford personnel 


‘protection and to determine routine dos- 
_age levels in medical and biological treat- 


ments and studies. Energy stored in TLD’s 
is proportional to dosage over a very wide 
range. 


Typical Application 
Areas 


Office equipment, accounting equipment, 


_ military equipment, home entertainment, 
_ education, and manufacturing plants. 


Construction companies, machine tool 


manufacturers, military (range finders), space 
exploration, communications, chemical in- 
dustry, and universities. 


Atomic energy laboratories, atomic power 
plants, hospitals, clinics, research labora- 
tories, and universities. 


High-Temperature Applications 


Deep oil-well logging or geological ex- 
ploration, and steel mills. 


Mechanical Applications 


Space programs, extraterrestrial 
radiation detection. 


_ Atomic-energy laboratories and univer- 


sities. 


General industrial plants, waste treatment 
plants, governmental agencies, and univer- 


sity laboratories. 


Hospitals, governmental agencies and lab- 
Oratories, atomic power plants, industrial 
and biological laboratories 


_ Frequently Used 
_.Photodetectors 


931A 
2020 
4463 
4555 
6199 

 6342A 

8053 


4526 
7102 

7265 

8644 
8645 
8575 
8850 
8852 
8853 
C7151W 


4516 
4517 
4518 
4522 
4523 
4524 
4525 
C100 ee 


C7151AA 
C31000AJ 
C31016G 
C7004 2S 


- 4460 
4461 
8664 
8575 
C7151IN, Q 
C31009, A, 
.B,.and,.C. 


8575 
8850 
C31024 


..€70049C,..D 


4507 
4518 
4526 
7265 
8575 


4507 
4518 
8575 


8054 

8055 
C7151W 
C7164R,S 
C31028 


C7164R 
C31004A 
C31025K, M, 
and N 
C31034,A,8B, 
C, and D 
C70007A 
C70042K 
C70102B 


6342A 
8053 
8054 
8055 
8575 
83850 
8854 
4802 


C31012,A, 
B, and C 
C31016F 
C70102E, M 
C70114F 
C70132B 


8853 
C7164R,S 
C31000B 
C31025B, C 


The listed photomultipliers are typical of those finding use in the different equipments. The listing is not all-inclusive and is intended to serve only as a gen- 
eral guide for initial type selection. Other photomultipliers may be satisfactory for the specified applications when all system requirements are considered. 
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The voltage distributions specified for the individual tube types 
are typical average distributions which are used to measure the 
tabulated characteristic values. 


A complete discussion of all phases of voltage-divider design is 
contained in the RCA Photomultiplier Manual, PT-61. A few 
salient considerations are described below. 


Interstage voltages for the tube electrodes may be supplied by 


individual sources but are usually obtained from resistive voltage- 


divider networks placed across the high-voltage supply. The 
power ratings of the individual resistors making up the network 
should be approximately twice that of the calculated dissipation 
values for circuit safety reasons. Resistors having tolerances of 
about 5% are satisfactory in most systems for circular-cage and 
focused in-line photomultipliers. Resistors having 10% tolerances 
may be used with venetian-blind tubes. 


The voltage-divider arrangement should be located so that it 
will not affect tube operating temperature. Head-on type 
photomultipliers sometimes use zener diodes between cathode 
and dynode No.1 to provide constant voltage when tube sensi- 
tivity is varied by adjustment of supply voltage. 


An important consideration is that the voltage-divider current 
should be maintained at a value of at least 10 times that 
of the expected average value of anode current. If this consider- 


Voltage- Distribution 
Considerations 


ation is not observed, deviation from linearity and limitations 

on anode-current response to pulsed light may occur. The latter 
effect may be reduced by connecting capacitors between the 
tube socket terminals for the last 3 or 4 dynode stages and anode 
return. The values of the capacitors will depend upon the shape 
and the amplitude of the anode-current pulse, and the time 
duration of the pulse, or train of pulses. When the output pulse 
is assumed to be rectangular in shape, the following formula 
applies: 


at 
€=s100;—— 
V 


where C is in farads, i is the amplitude of the anode current in 
amperes, V is the voltage across the capacitor in volts, and t is the 


time duration of the pulse in seconds. 


This formula applies for the anode-to-final dynode capacitor. 
The factor 100 is used to limit the voltage change across the 
capacitor to 1% maximum during a pulse. Capacitor values for 
preceding stages should take into account the smaller values 
of dynode currents in these stages. Conservatively, a factor of 
approximately 2 per stage is used. Capacitors are not required 
across those dynode stages where the dynode current is less 
than 1/10 of the current through the voltage-divider network. 


Typical Voltage-Divider Arrangement for Fast Pulse Response and High Peak Current Systems. 
Anode Return at Ground Potential. 


92LM—4016 


Typical Voltage-Divider Arrangement for Scintillation Counting Systems. 
Photocathode at Ground Potential. 


Note: 


OUTPUT 


+HV —HV 


92LM-4017 


In modern photomultipliers, the focusing electrode is normally connected to dynode No.1. In older tube types, the focusing electrode may be connected 
to the arm of a potentiometer, between cathode and dynode No.1, to permit adjustment for maximum anode current. 
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Cathode-to-Anode Voltage Distribution Chart 


y Number ] Voltage 


Distribution —_—_ of Distribution 
Code Stages | K, Dy1, Dy2, Dy3, -------------- P 
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See technical data sheet for voltage distribution 


6 Between dynode No.5 and suppressor grid 


4 Between suppressor grid and ground 
* 660 volts 
K, cathode; Dy, dynode; and P, anode 


Almost all RCA photomultipliers can be supplied with integral electrostatic-magnetic shielding and/or voltage-divider networks. Those 
shown below are typical examples. Photomultipliers of the Special-Line Series supplied without shielding are classified as configuration 


RCA Photomultipliers 


Photomultipliers with Integral Voltage-Divider Networks and Integral Voltage-Divider Networks 
and Shields (Special Line Series) 


1, those with shielding as configuration 2. Three basic voltage-divider arrangements are available and are classified as arrangement A, 
arrangement B, 2Nd arrangement C, Arrangement A provides a voltage-divider network current of approximately 20uA; B, 100 A; 
and C, 1000 uA. The average values of anode current drawn from the tube should be 1/10 of these values. Capacitors are connected 
across the latter stages of the tubes. These voltage-divider distributions can be modified, on special request, to meet specific customer 


needs. 


Tubes Without Shielding 
Configuration 1 


1A — Integral voltage-divider net- 
work only. Uses high value resis- 
tors in network and is recommend- 
ed for applications requiring mini- 
mum power-supply drain. The 
average anode current drawn from 
the tube should be 2 yA, or less. 


1B — !ntegral voltage-divider net- 
work only. Uses intermediate value 
resistors in network and is recom- 
mended for most applications. 

The average anode current drawn 
from the tube should be 10 yA, 

or less. 


1¢ — Integral voltage-divider net- 
work only. Uses low value resistors 
in network and is recommended 
for applications requiring high 
linear average output current capa- 
bility. The average anode current 
drawn from the tube should be 
100 yA, or less 


As examples, the designation 7767/2C defines an RCA type 7767 having an integral shield and a voltage-divider arrangement providing 


VOLTAGE- 
DIVIDER 
NETWORK 


INSULATING 
SHELL 


INSULATING 
MATERIALS 


92LS—4049 


Tubes With Shielding 
| Configuration 2 


2A — Integral voltage-divider net- 


work and shielding. Uses high value. 


resistors in network and is recom- 
mended for applications requiring 
minimum power-supply drain. 


_The average anode current drawn 


from the tube should be 2 WA, or 
less. 


2B — Integral voltage-divider net- 
work and shielding. Uses inter- 
mediate value resistors in network 
and is recommended for most appli- 
cations. The average anode current 
drawn from the tube should be 

10 vA, or less. 


2C — Integral voltage-divider net- 
work and shielding. Use low value 
resistors in network and is recom- 
mended for applications requiring 
high linear average output current 
capability. The average anode cur- 
rent drawn from the tube should 
be 100 WA, or less. 


VOLTAGE- 
DIVIDER 
NETWORK 


MAGNETIC 
SHIELD 


INSULATING 
MATERIALS 


92LS—4050 


a divider network current of 1000 HA. The designation 7767/1A defines a 7767 having a voltage-divider arrangement only which 
provides a divider network current of 20 WA. 
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Basing Variants 


RCA Photomultiplier Tubes are provided in the 
following basing configurations: 


(1) Permanent Base Types 


(2) Temporary Base Types 


(3) Semiflexible Lead Types 


Key to Terminal Connection Diagrams 


Diagrams show terminals viewed from the base end 
of the tube. 


FLEXIBLE ENVELOPE 


TERMINAL 
SMALL PIN 
ENVELOPE RIGID ENVELOPE TERMINAL 
ORIENTATION SYMBOL 
LARGE PIN OTHER THAN KEY 
KEY 
Ch  — Balancing capacitance 
DY  —Dynode 
G -—Grid 
IC — Internal connection (do not use) 
NC —Noconnection 
P —Anode 
K —Photocathode 
U —Unit 


@ -— Gas-type tube 


M1 —- 
M2 —- 


M5 — 


M7 — 


Ms — 


_ M9 — 


Mg — 
M10 — 


M3 — 


M4— 
M6 — 


_ Basing Variants of the basic configurations are available upon request. Specify 
the type number and one of the following modification (M) numbers: 


Remove base; leads tinned (change to configuration 3) 

Drop base to a minimum of 2” (change to configuration 2) 
Remove base; leads untinned (change to configuration 3) 
Base attached, but not cemented 

Base attached, but not cemented; leads tinned close to tube 
Remove base and ship with tube (change to configuration 3) 


Remove base and ship with tube (change to configuration 3) 
Attach base permanently (change to configuration 1) 


Attach permanent base (change to configuration 1) 
Solder additional wires to existing leads 
Attach temporary base (change to configuration 2) 


Key to Socket and Shield Manufacturers 


Socket Manufacturers 
AL = Alden Products Company, 112 North Main Street, 
Brockton, MA 02403 


= Amphenol Corporation, Amphenol Industrial Division, 
1830 S. 54th Ave., Chicago, |L 60650 


C = Cinch Manufacturing Company, 1501 Morse Ave., 
Elk Grove Village, 1L 60007 


E = Hugh H. Eby Co., 4701 Germantown Ave., Philadelphia, 
PA 19144 


G = Garlock Inc., 602 North 10th St., Camden, NJ 08102 
L = Loranger Manufacturing Corp., Box 948, Warren, PA 16365 
RCA 


AM 


= RCA Corporation, Photomultiplier Marketing, Lancaster, 
PA 17604 


Shield Manufacturers 
J =JAN Hardware Manufacturing Company, Inc., 47—27 
36th St., Long Island City, NY 11101 
M = James Millen Mfg. Co., Inc., 150 Exchange St., Malden, 
MA 02148 
P = Magnetic Shield Division, Perfection Mica Company, 740 
Thomas Drive, Bensenville, !L 60106 
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RCA Auxiliary Assemblies 
and Components 


Assemblies 


PF1011 An assembly composed of a selected RCA QUANTACON photomulti- € 
plier type 8852 (ERMA II! photocathode), an annular permanent mag- 
net affixed to the tube’s faceplate, and a magnetic shield. This assembly, 
in effect, provides a photodetector having a useful photocathode diameter 
of only 2.5 mm and extremely low dark noise, yet retains all the atten- 
dant high-performance characteristics of the 2’’-diameter 8852. This 
assembly has a typical dark noise count rate of only 2 cps at —-20° C 
and is designed for Raman spectroscopy, astronomy, laser detection, and 
other single photon counting applications. 


PF1012 This assembly is identical in construction to the PF 1011 but it employs 
an RCA photomultiplier type 8850 (Bialkali photocathode). This assem- 
bly has a maximum dark noise count rate of 50 cps at 22° C, and is 
intended for star-tracking, astronomy, low level photon counting, and 
other applications requiring high sensitivity in the blue region of the 
spectrum in conjunction with extremely low noise. 


AJ2175 An auxiliary assembly designed to provide the best possible time response 
from the 5-stage RCA QUANTACON photomultiplier type C31024. 
The assembly is composed of a teflon socket and a resistive voltage- 
divider arrangement housed in a metal container. The AJ2175 is sup- 
plied fitted with a coaxial signal output connector and a high voltage 
connector. Variants with additional signal connectors are available. 


AJ2203 An auxiliary assembly designed to provide peak linear anode pulse cur- 
rents of 100 mA, or more, from the C31024. This assembly is similar 
to the AJ2175 except for the voltage-divider network and the inclusion ¢ 
of network capacitors. Variants with additional signal connectors 
are available. 


Sockets 


is AJ2144 A teflon socket designed for use with all 12-stage RCA photomultipliers 

: employing the RCA 21-pin base. This socket is supplied with an un- 
attached clamp ring which fits to either the top or bottom of its socket 
body to allow chassis mounting but may be discarded for other desired 
mounting arrangements. 


AJ2145 A teflon socket designed specifically for the chassis mounting of all 12- 
stage RCA photomultipliers employing the RCA 21-pin base. 


AJ2180 A light-tight teflon socket that is similar to the AJ2145. This socket is 
for use with all 12-stage RCA photomultipliers employing the RCA 21- 
pin base. 


AJ2100 A teflon socket designed for chassis mounting of the 5-stage QUANTA- 
CON photomultiplier type C31024. The AJ2100 is supplied with the 
C31024. 


AJ2101 A teflon socket intended for chassis as well as any other desired mount- 
ing of the C31024. It is similar to the AJ2144. The AJ2101 can be sup- 
plied with the C31024, rather than the AJ2100, if requested. © 


Connectors 
AJ2102 


An anode cable assembly consisting of approximately 6”’ of RG174/U 
cable fitted with a GR874 connector on one end and a coaxial signal 
output connector (AJ2103) on the other end. The AJ2102 is designed 
for and supplied with the C31024. 


Socket Adapters 


AJ2132 


AJ2143 


AJ2143A 


A teflon socket, voltage divider and capacitor network, and a JEDEC 
No.B20-102 base assembly that allows the replacement of 14-stage 
photomultipliers such as the 56AVP, 6810A, or 7264 by the high- 
performance 12-stage photomultiplier types 8575 or 8850. 


A teflon socket, voltage divider and capacitor network, and a JEDEC 
No.B20-102 base assembly that allows the replacement of the 58AVP 
by the photomultiplier types 4522 or 8854. 


This adapter is identical with the AJ2143 but capacitors are not em- 
ployed in the voltage divider network. 


Faceplate Adapters 


AJ2142 


An acrylic plastic faceplate adapter (or light pipe) which allows efficient 
optical coupling between the curved faceplates of the 4522 or 8854 and 


flat surfaces. 


Integrated Photodetection Assemblies 


PF1023-—Series Multipurpose, self-contained photodetection systems featuring a 2’’- 


diameter, 10-stage photomultiplier having anERMA II photocathode. 
Each assembly includes a regulated, high stability—remotely program- 
mable and self limiting for PMT protection. The entire assembly pack- 
age is only 2.6”’ max. dia. by 8.0’’ max. length and weighs less than 2 
pounds. Power input is provided from a bipolar +12 volt power source. 


Temperature compensation, hermetic sealing, magnetic and electrostatic 
shielding, and the ability to withstand shock and vibration permit oper- 
ation under severe environmental conditions. Optical filter and/or aper- 
ture and signal conditioning amplifier may be customer specified. Com- 


plete external interface is achieved through a single connector. 
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RCA Photomultipliers 
For Photomultipliers by Spectral Response Preliminary Selection Guides 


Typical Characteristics at the Specified Supply Voltage and Dae 


Necnanst Maximum Ratings Sensitivity ; Anode Dark 
Number Viewing Cage RCA Supply Average Supply Current Current n/A 
peecuey bps of Configu- Struc- Type Pegs Voltage Anode Voltage Radiant Luminous Amplifi- @ Anode 
Response Diameter eb c No. : : : ; 
Inches ptedes coe we Ne. (E) Current V cation Luminous 
V m/A Anode Cathode Anode Cathode (Approx.) Sensitivity 
AIW = mA/IW. A/Im_— uA/Im x 10° Al\m 
101(S-1) 3/4 10 H | C€70102B 38 #1500 0.01 1250 310 28 a8 30 0.11  800@4 
1-1/8 9 S Cc  (|C31004A 26 1500 =—0.01_~— 1250 235 1.9 25 4 204 0.125 300@2 _ 
1-1/2 10 H c 7102 42 1500 0.01 1250 660 28 7 30 0.23 1900@4 
2 12 H | .€70007A 54 2000 ~ 0.01 1250 940 2.8 10 30 0.33 400@4 
102(S-4) 1/2 9 Ss Cc 8571 24 | 1250 | 0.02 11000 | 73,000 ; 34 75 35 24 — 2@20 
1-1/8 9 S Cc. 1P21 26 1250 0.1 1000 120,000 40 120 40. 3 1@20_ 
9 S Cc 931A 26 - 1250 =| 1.0 1000 80,000 40 80 40 2 5@20 
9 Ss Cc 4471 26 | 1250 | 1.0 1000 100,000 40 100 40 2.5 5@20 
9 S C 4472 26 1250 1.0 1000 100,000 40 100 40 2.5 5@20 
9 Ss C4473 26 1250 0.1 1000 160,000 40 160 40 4 1@20 
9 Ss C 6328 26 1250 0.1 1000 35,000. — 35 — — — 
9 S Cc (7117 26 1250 0.1 1000 35,000 — 35 —- is - 
9 S c  C7075J 26. 412507 304 1000 80,000 40 80 40 2 5@20 
103 1-1/8 9 S CG fiP2s/Vi 228 21250 05 1000 160,000 48 200 60, 3s — 2@40 
9 Ss C  1P28A/V1 28 1250 05 1000 160,000 48 200 60 3.3 2@40 
104(S-5) 1/2 9 Ss C  C70129H 24 1250 0.02 1000 44000 44 35 35 1 20@20 
1-1/8 9 S C  1P28 28 | 1250 | 0.5 | 1000 { 125,000 ; 50 100 40 25 5@20 
9 Ss Cc 1P28A 28 125005 1000 250,000 50 200 40: 5 5@200 0 
105(S-8) —- 1-1/8 9 Ss Cl euP22." 28 1250 1.0 1000 7500 28 10 3 33 6@0.8 hes 
106(S-10) 2 10 H Cc 6217 52. 1250 +~+0.75 ~=1000 =~ 50,000 =~ 20 100 40 2.5 28@20 
107(S-11) 3/4 6 H re 7764 “36° 1500" 0.51200 480 48 0.6 60 0.01 2@0.3 
10 H | 4460 38 1500 05 1250 6000 48 7.5 7 6€0 0.125 | 607 5uuam 
10 H | 7767 36 1500 05 1250 13,000 48 16 60 | 02/ 9. 40755 
10 H I €70102E 38 = 1500 0.5 1250 8800 56 1 70 0.16 1.4@7.5 
12 H | 4802 (36 | 2000 | 05 1500 160,000 60 200 75 2] 200@200 
1-1/2 10 H C 2060 42 | 1250 | 075 (1000 — 36,000 | 36 45 45 1 ~ 4.5@20 — 
10 te C 2067 44° "4250 + «0.75 = «1000 -~=—Ss 16,200 — 60 208 74°" 0.27. 2.6@20 
10 H C 4438 44°°°"1250 | 0.75. 1000. 21,600 | 36 27 45 0.6 ~-16@200 
10 H C 4439 ra4~-"4250 | 0.75 1000 : 21,600 36 27 4 45 OGe 16@20 
10 H C 4440 '44 71250 | 0.75 | 1000 21,600 36 27 45 0.6 _ 16@20 
10 a C4441 46-1250 0.75 (1000 21,600 36 27, AS 0G. (6020) 
10 H C 4441A 46 1250 0.75 1000 21,600 36 27 45 0.6 16@20 
10 H C 4461 46 1500 1.0 1250 8000 48 10 60 0.17 5@10 
10 H Cc 6199 42 1250 | 0.75 (1000 . 36,000 | 36 45 45 = 1 — 4.5@20 
10° H C  C7151N 48 1600 05 4500) 57,000: 70 | 70 | 85 O82 | O8@20r™ 
10 H C ¢€70132B 48 «= 1600S (O05 1500 57,000 70 70 85 —s-: 0.82 0.8@20 
2 10 H C 2020 (52 | 1500 — 2.0 1250 4800 40 6 50 0.12 4@20 
10° H C2061 50. 1500. 2.0 1250 —} 64 = 80 = ae 
10 H V 2063 62. 2000 2.0 1500 | =) 56 = 70 S = 
10 ~H C5819 52. 1250 0.7/5 1000 - 80,000 40 100 50 2 2 ~  6@20 
10 H C  6342A 50 1500 2.0 1250 25,000 64 31 80 | 0.39 | 4@20 
10 H- C _6655A 62 = 1250 075 (1000 96,000 61 120 76 1.6 6@20, 
10 H | 7746 54 2500 2.0 2000 960,000 56 1200 ###70_ 17 - 250@230. 
10 H V 8053 62 2000 2.0 1500 34,000 56 42 70 | 06 409 
12 i | 7850 54 2600 2.0 1800 510,000 56 640 70 9.1 64@160 
14 H | 6810A 54 2400 = 2.0 2000 3,000,000 56 3800 70 : 54 1000@2000 
3 10 H V 20648 64 2000 2.0 1500 = GSA = 80 os : = 
10 H V 8054 ~=S—s«4—Ssi20000-—S—s 2.0 1500 35,000 64 43 “80 054  — 4@9 
5 10 H V 2065 68 2000 20 1500 oe = 110 = = 
10 H V 8055 68 2000 2.0 1500 35,000 88 44 110 0.4 4@9 
108(S-13) 2 10 H C 6903 52; 1250 | 0.75 | 1000 | 72,000: 48 90 60 1.5 - 10@20_ : 
109(S-19) 1-1/8 9 Ss C 7200 28 = 1250 | 05 1000 65,000 65 40) 40 7 4 “v4@20. aan 
110(S-20) 3/4 10 H 8644 34 2100 0.5 1500 6900 64 16 150 0.11 3@30 | 
10 H | 8645 A 42-1800 $0.1 1500 6900 64 16 150 0.11 3@30 
1-1/2 10 H C (c70114c {46 | 1800 | 1.0 1500 10800 77 25 180 0.14 —  4@10 
2 10 H V 4463 62. 2500 1.0 2000 11,000 68 25 160 0.16 48@12 — 
10 H | 7326 54 2400 ~~ 1.0 1800 37,500 64 88 150 0.59 3@20 
14 H | 7265 54 3000 1.0 2400 3,100,000 64 7200 150 48 ~ 50@1000 
3 10 H V 4464 64 2500 1.0 2000 11,000 68 25 160 0.16 4.8@12 
5 10 H V 4465 68 2500 1.0 2000 11,000 68 25 160 0.16 ~ 4.8@12 
111 1-1/2 10 DW C 4526 32 "2000 0.1 1250 4400 89 15 300 0.05 2@20 
112 14 S | ¢70045C = 332,—ss «000 1.0 5000 — 60 - 1407 5 500@1000 
113 2 12 H | C31000A 60 3000 1.0 2000 270,000 77 700 200. 3.5 5@200 
es H | ¢€31000B «60 = 33000 1.0 2000 270,000 77 ~~ 700 200, 3.5, 200 
114 3/4 10 H | €70042D—« 334 210005 1500 4300 60 10 140 0.071 6@30 


e 


A maximum supply-voltage value within the specified range is supplied with each C31024. 


% The values 0.9 and 9 are the ratios of the anode current by the light flux value that is incident on a Corning C.S. No. 5-58 filter (1/2 stock thickness). The filter 
is interposed between a 2870 K light source and the tube. 


See bar graphs on pages 83 and 84 and spectral-response characteristic curves on page 85. 


b Viewing configuration: H, head-on; S, side-on; and DW, dormer-window. 


ty) 


Cage structures: C, circular-cage; |, in-line; and V, venetian-blind. 
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RCA 
Type 
No. 


4516 
C70102M 
C31016F 


A517 


C71510 
C70114F 
C70132A 
C31024 


4518 
4523. 
4524 
4525 


_,C31027 


C31029 


4507 


8575 


8850 


8851 
C70114J 


_C70045D 


C31000N 


C31000Z __ 


4522 
8854 
8852 
8853 


8664 


8664/V1 
C31009 
C31009A 
C31009B 
C31009C 


~ €31012 


C31012A 
C31012B 
C31012C 
C31005 


4521 
C70129G 


_€31022 


C70102N 
C70128 


C7151U 


C31025C 
C31034 

C31034A 
C31025B 


-C70042K _ 


C31026 
C70042R 
C7151W 
C7164R 


C7164 


C31000M 
C31000AH 
C31025J 
4552 


4555 
C7151Y 


C7151Z 
C70042S 
C31016G 


_C7151AA 


C31000AJ 
C31025K 
C31034B 
C31025M 


_€31034C 
C31025N 


C31034D 


No. 


Maximum Ratings 
Supply - Average 


Voltage 
(E) 


Anode 
Current 
m/A 


0.5 
0.5 
0.02 
0.5 
0.5 
0.5 
0.5 
0.1 


0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.2 
0.2 
0.2 
0.2 
0.5 
1.0 
0.2 
0.2 
0.5 
0.5 
1.0 
1.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
0.5 


0.5 
0.02 
0.1 
0.5 
0.5 


0.75 
0.01 
0.01 
0.01 
0.01 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.2 
0.2 
0.01 
0.5 
0.5 
0.5 
0.5 
0.5 
9.02 
0.5 
0.2 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 


Typical Characteristics at the Specified Supply Voltage and 2G 


Supply 


Voltage 


V 


1500 


1500 | 


1250 
1500 
1500 
1500 
1500 
3000 


1500 
1500 
1500 
1500 
1500 
1750 


1500 _ 


2000 
2000 
2000 
1500 
5000 


2000 _ 


2000 
2000 
2000 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
2100 


1500 
1000 
1000 
1250 
1500 


1000 
1250 
1500 
1500 
1250 
1500 
1800 
1500 
1250 
1250 
1250 
2000 
2000 
1250 
1000 
1000 
1250 
1250 
1500 
1500 
1500 
2000 
1250 
1500 
1250 
1500 
1250 
1500 


Sensitivity 
Radiant Luminous 
Anode Cathode: Anode Cathode 
A/W mA/W. A/Im— uA/Im 
56,000 71 47 60 
32,000 79 PE 67 
36,000 79 30 67 
56,000 79 47 67 
39,000 79 oo 67 
39,000 79 33 67 
65,000 79 55 67 
430,000 87 360 HS 
39,000 79 oS) 67 
32,000 71 27 60 
32,000 71 27 60 
32,000 80 27 67 
13,000 88 As) Wl 
130,000 88 115 77 
180,000 97 160 85 
970,000 97 850 85 
710,000 97 620 85 
710,000 97 620 85 
39,000 79 BS 67 
= TO Ss = 
__ 710,000 97 620 85 
970,000 97. 850 85 
2,600,000 88 2300 Hil 
3,500,000 88 3100 et, 
16,000 SH7/ 100 230 
16,000 37 100 230 
18,000 GOae wail, 67 
18,000 69 Uy 67 
17,000 Ti 17 75 
17,000 77 17 5) 
17,000 77 V7 TS 
17,000 ah 17 75 
17,000 Tel de TS) 
17,000 77 17 75 
17,000 W/ 17 75 
17,000 77 e/ 75 
9200 9.2 = — 
min. @ min. @ 
2539] ee OSU, 
nm nm 
19,000 87 18 83 
21,000 31 20 30 
160,000 48 200 60 
4800 72 6 90 
3000 15 _ = 
@253.7 @253.7 
nm nm 
8200 25 20 60 
2700 61 20 450 
41,000 68 300 500 
62,000 1155 400 1000 
2000 48 7 170 
3600 45 20 250 
26,000 43 150 250 
5500 44 25 200 
10,000 40 50 200 
20,000 40 100 200 
20,000 © 40 100 200 
710,000 oF, 620 85 
970,000 97. 850 85 
2700 54 20 400 
84,000 54 100 65 
170,000 54 = = 
2400 40 12 200 
30,000 73 70 170 
15,000 60 20 80 
12,000 60 17 80 
19,000 60 25 80 
64,000 60 85 80 
1700 43 12 300 
14,000 57 100 400 
1900 Sil 12 200 
16,000 47 100 300 
1700 30 6 100 
17,000 42 60 150 


Current 


Amplifi- 


cation 


(Approx.) 


x 10° 


0.8 
0.4 
0.45 
0.7 
0.49 


0.49 


Anode Dark 
Current n/A 
@ Anode 
Luminous 
Sensitivity 
A/|m 


0.2@7 
0.2@7 
0.5@7 
0.2@7 
0.3@7 
0.3@7 
0.4@6.7 


0.24@7 
0.5@13 
1@13 
1.5@13 
2@0.9* 
20@9* 
0.2@50 
1@200 
0.6@200 
0.6@200 
0.3@7 
1000@10,000 
0.6@200 
1@200 
60@2000 
60@2000 
10@100 
10@100 
1@7.5 
1@7.5 
1@7.5 
1@7.5 
1@7.5 
1@7.5 
107.5 
1@7.5 
1@7.5 
1@7.5 


0.1@ 
3000A/W 


2@7.5 
8@15 
2@40 
2@7.5 


0.5@ 
3000A/W 


10@40 
0.3@10 
3@100 
3@100 
0.4@10 
6@30 
40@50 
2@30 
1@20 
30@150 
30@150 
0.6@200 
1@200 
0.3@10 
0.8@20 
0.8@800V 
3@10 
10@40 
1@10 
0.5@20 
0.4@10 
3@50 
1@5 
10@100 
1@5 
10@100 
1@5 
10@50 
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For Photomultipliers by Diameter (Size) 


; : Maximum Ratings Sensitivity Anode Dark : 
SU Number Viewing Cage RCA Supply Average Supply Current Current n/A 
eee ora - Confiqne Sue Type Page Wolteae we anieded Veltece Radiant Luminous Ampliti- @uanode 
Diameter Response one are wire’ No. No. (E) Curent Eaton fhumninoue 
Inches V m/A Anode Cathode Anode Cathode (Approx.) = Sensitivity 
A/W mA/W A/Im— uA/im x 10° A/|m 
1/2 102(S-4) 9 S c 8571 24 1250 0.02 1000 73,000 34 75 35 24 2@20 
104(S-5) 9 S Cc. C/0129H 24 ~=1250. +002 +1000 44000 44 35 35 | 1 20@20 _ 
123 9 Ss GC C70I2Z9G | 24 | 4260 0.02 1000) | 210001 31 20 30 0.67 8@15 
3/4 101(S-1) 10 _H 1 _C€/0102B 3g 1500 _—0.01 1250 310 28 3.3 30 0.11 800@4. 
107(S-11) 6 H 1 (764 36. 1500. 05 1200 480 48 0.6 60 0.01 260.3 ee 
10 H | 4460 38 1500 05 1250 6000 48 75 60 0.125 6@7.5 
10 H She CCU. 36. 1500 05 1250 13,000 48 16 60 0.27 4075 
10 + _t C70102E 3g" 1500 =~0.5.~—SS—«*1:250 8800 56 11 70. 0.16 14075 
12 H | 4802 36 2000 05 1500 160,000 60 200 75 27 200@200. 
110(S-20) 10 H | 8644 34.2100 05 1500 6900 64 16 150 0.11 3@30 
10 H 1 pees a4 1800 Ol 1500 | 6900). 64 16 1500.11 3@30 
114 10 H | ©70042D° 34 ~=2100~Ss—«éOS 1500 4300 60 10 140 ~=—0.071 6@30, 
115 10 H | 4516 36 1800 05 1500 56,000 71 47 60 08 0.2@7 
10 H fh. .G7 102M 4 33,7 1800, 06 4 S00 | 32000) 70) 27 67 0.4 0.2@7_ 
121 12 H | — €31005 36 2500 05 2100 9200 9.2 = = 1 0.1@ 
min. @ min. @ min 3000A/W 
253.7' 253.7 
; nm am 
124 10 H | ©70102N 3g = 1500—Sss«O.'5 1250 4800 72 6 90 0.067 _ 207.5 
125 12 H | €70128"" 36—1800-S—«SSS™*S*«w'500 3000. 15 = 07 0.5@ 
@253.7 @253.7 3000A/W 
nam nm ; 
131 10 H | €70042K "34" 210005 1500 3600' 45 | 20. 250 | 0.08 6@30 
132 10 H | _C70042R “34 2100.05 1500 5500 44 25 200 ~=—0.125 2@30 
139 10 H _1_ ©70042S"" "3g 1800.S—s«OS 1500. 15,000 60 20 80 0.25 1@10. 
1 115 10 H c {CSIOIGF | 40 | 1500 0.02 1250 36,000 79 30 67 0.45 05@7 
131 2 H | C31026 40 =2200—Ss«*O'S 1800 26,000 43 150 250 06 40@50. 
139 10 H Cc Csl016G “40 = 1800 + 0.02 1500 12,000 60 17° 80.) 02 __05@20 
1-1/8 101(S-1) ) S EC Uol00Gk 4 26. 1500, 001 | i250. 226 CE eS 20 0.125 300@2 
102(S-4) 9 Se Cr hat G6 a 1250. On 1000 120,000 40 120 40 3 1@20, 
9 S Cc. 93TA 26 1250 1.0 1000 80,000 40 _ 80 40 2 “5@20.. 
9 S Co paar 26.1250 1.0 | 1000 (100000 40 | 100 40 | 25 5@200 
9 S © she 26 1250 1.0 1000 100,000 40 +7100 40 2.5 “5@20 
06) S CG 7aa7s 267.1250 0. 1000 160,000 40 160 40 4 ~1@20 _ 
9 S c 6328 26 1250 0.1 1000 35,000 — 35 = = = 
9 S Coulis 26 1250) 8 04 1000 35,000 — 35 = as = 
9 Ss Cc (CM "96 1250~—Sé« 1000 80,000 40 80 40 2 ~5@20 
103 9 iS Cc IP28/VT"" "5g 1250 05 1000 160,000 48 200 GS 62 2@40.— 
9 S C. IP2BAIVT “98° 1250. —~0.5 1000 160,000 48 — 200 60 a6 2@40 
104(S-5) 9 Ss ce 2iRes 28 1250 05 1000 125,000 50 100 40 2.5 5@20 
e) S c _ IP28A 28. 1250 05 1000 250,000 50 200 40 5 5@20 
105(S-8) 9 S c | IP22 28. 4 1250. 1.0 1000 7500 BES 10 3 a6 6@0.8 
109(S-19) 9 Ss c 7200 28 1250 05 1000 65,000 65 40 40 1 4@20 _ 
123 9 Ss CG CalOz2 98 | 1250 1000 160,000 48 200 60 3.3 2@40 
128 9 S c  ©31025C" "39 1500 0.01 1250 2700 +~«6:1 20 450 0.045 0.3@10 | 
129 9 Ss c  C31025B"" “30 1800 0.01 1250 2000 48 7 170 0.041 0.4@10 
134 9 s c  C31025J°" “39° +1500 ~—-0.01 1250 2700 +54 20 400 0.05 “0.3@10 
136 9 S c 4552 28 1250 0.5 1000 84,000 54 100 65 1.5 0.8@20 
9 S c 4555 28 1250 05 1000 170,000 54 = “ 3 -—0.8@800V — 
140 “9 S Cc  C31025K"" “39 1500 ~—0.01 1250 1700. 43 12 300 0.04 > ies 
141 9 S Cc  C3T025M"" "39 1500 + ~0.01 1250 1900. 31 12 200 0.06 “1@5_ 
142 9 S Cc C31025N"" “39 1500 0.01 1250 1700 30 6 100 0.06 1@5 
1-1/2 101(S-1) 10 H c § /102 | 42 1500 0.01 1250 660 2.8 7 30 0.23 ~1900@4 — 
107(S-11) 10 “H Cc. 2060 0) 1250 075 1000 36,000 36 45 45 1 ~ 45@20 
10 H c 2067 44 1250 0.75 1000 16,200 60 20 74 0.27 2.6@20 
10 H Cc 4438 44 1250 0.75 1000 21,600 36 27 45 0.6 16@20 
10 H c | 4439 44 1250 075 1000 21,600 36 27 45 0.6 16@20 
10 H Go Kaw 44 1250 0.75 1000 21,600 36 27 45 0.6 16@20 
10 H C 6ukw 46 1250 0.75 1000 21,600 36 D7 45 0.6 16@20 
10 H @ 244414 46 1250 0.75 1000 21,600 36 Dy} 45 0.6 16@20 
10 H Co aco 46 1500 1.0 1250 3000 48 10 60 0.17 5@10 
10 H c 6199 ' 42 1250 0.75 1000 36,000 36 45 45 1 ~ 4.5@20 
10 H Cc C7I51IN'™ "4g 1600 0.5 1500 57,000 70 70 85 0.82 0.8@20 
10 H c C70132B 4g 1600 0.5 1500 57,000 70 70 85 0.82 0.8@20 
110(S-20) 10 H c  C/0114C 4g 1800 1.0 1500 1000 77 25 180 0.14 4@10 
111 10 DW c 4526 32 2000 0.1 1250 4400 += 89 15 300 0.05 2@20 


RCA Photomultipliers 


Preliminary Selection Guides 


© A maximum supply-voltage value within the specified range is supplied with each C31024, 


* 


Typi cal Characteristics at the Specified Supply Voltage and DE 


The values 0.9 and 9 are the ratios of the anode current by the light flux value that is incident on a Corning C.S. No. 5-58 filter (1/2 stock thickness). The filter 


is interposed between a 2870 K light source and the tube. 


See bar graphs on pages 83 and 84 and spectral-response characteristic curves on page 85. 


c Cage structures: 
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Viewing configuration: 


H, head-on; 


C, circular-cage; 


S, side-on; 


and DW, dormer-window. 


|, in-line; and V, venetian-blind. 


Typical Characteristics at the Specified Supply Voltage and DISKS 


N ; Maximum Ratings Sensitivity Anode Dark 
ominal ee 
Tube Sheetal Number | Viewing | Cage RCA p Supply Average Supply ae j Current — Current n/A 
Di a of Configu- © Struc- Type Voltage Anode Voltage eaten ; Luminous Amplifi- @ Anode 
iameter Response mens) c No, : : ; 
Inches Ss ITE Ce ne: - ne) Current) V cation Luminous 
V m/A Anode Cathode. Anode Cathode — (Approx.) Sensitivity 
A/W. mA/W. A/Im . uA/Im x 10° A/\m 
1-1/2 115 10 H Cee a Wee ADs S00 1 015 1500 56,000 79 47 67 0.7 0.2@7 
(Cont‘d) 10 H Cc Ci5iO 48 1800 05 1500 39,000 79 CEs ee Cy] 0.49 0.3@7 
10 H Cc | C/0114F 46) 1800) 05 1500' 39,000 79 33 . #67 0.49 0.3@7 
10 H Cc  C/0i32A 48-1800 =6—05 ~Ssi«w1500 ~Ss«5,000 79 ~~ S55 67 0.82 0.4@6.7 
117 - 10 H c  C701145 46 = = 1800 05 1500 39,000 79 _ 33 67 0.49 0.3@7 
TRI Ve Nig SRN —C | CHSTU 44 "1250 | 0.75 | 1000) 8200: 25 20 60 0.33 10@40 
132 see | tO H = C¢ ; C/IbiW | 42; 1500; 05 1250. 10,000 40 50 200 0.25 1@20 
137 10 H Cc CIISIY “44-1500 05 1250 2400 40 12 200 0.06 3@10 
138 7 40 H Cc C/iIS1Z 44 | 1500; 05 1250, 30,000, 73 | 70 | 170 0.44 10@40 
ae GOS ae Ce ein 42) 1800) 06 500 ns 22000 5 BO. armas Qarmnd senrn OO ON mm inex oe WO 
2 101(S-1) 12 H | C€7/0007A 54 2000 0.01 1250 940 28° AO) fF §30 0.33 400@4 
106(S-10) 10 H G 6217 52 | 1250: 075 | 1000| 50,000; 20 - 100 40; 25 28@20 
107(S-11) 10 H c 2020 52 1500, 20 | 1250. 4800 40 °}#6 50 0.12 4@20 
0c 206 601800 | 9.612807 is a ae : 
10> =H v | 2063 62, 2000 2.0 1500 es 700. = — 
10 H CG 7 5si9 52 1250 0.75 = 1000 80,000: 40 100 50 2 6@20 
10 a Cc | 63424 50 +1500: 2.0 | 1250 25,000, 64 31 80 0.39 4@20 
10 H C ; BESSA 52 = 1250 0.75 + 1000. = 96,000. 61 120 | 76 1.6 6@20 
10 H | 7/460 | 54 2500 20 | 2000 960,000 56 (1200 70 17 250@230 
10 He vy 8053 62 2000 2.0 1500 34,000 56 2 70 0.6 4@9 
12 lal | 7850 54 2600 2.0 1800 510,000 56 #640 — 70 9.1 64@160 
1. 4 ee | “6810A" “54 “2400 2.0” 2000: “3'000,000 “56 ~~ “3800 70 54 1000@2000 
| 108(S-13)) 410 | H Cc 6903 "152. 1250, 075 1000 72,000: 48 | 90 . 60) 15 10@20 
~110(S-20) 10 ee vy 4463 62. 2500 1.0 2000 11,000 68 25 160 0.16 4.8@12 
10 H 1 | 7326 54 2400 1.0 1800 37,500 64 88 150 0.59 3@20 
ie fe 14— TH | 7265 ~~ 54 = 3000 = 1.0 =: 2400 3,100,000 64 7200 150 48 50@1000 
ie We A |  C31000A° 60 + +~+3000—Ss« 1.0 2000 270,000 77 700 ~—-.200 3.5 5@200 
eee H i; C31000B 60 3000 =1. 2000 270,000 77 700 200 3.5 5@200 
115 5 ‘H ) _ C31024 . 58°) 2750: 0.1 3000 430,000 87 360 73 5 - 
3 to 
: : 45006 : 
Ow Hoc Abt 50 2000; OS . 1500 39000; 79 33 |  @7 | OA 0.24@7 
“10 H VV 4523 62. 2500 O05 1500 £32,000 71 Tae 60 0.45 0.5@13 
dies 12 H ll S00 G0 250057 02 1500 180,000 97 160 85 1.9 0.2@50 
“12 H [| _ S0/6 60 , 3000. 02 © 2000 970,000) 97 = 850°; 8 10 1@200 
12 H |) 8860" "58". -3000°, 0.2 | 2000! ~710,000, 97 620.85 ee 0.6@200 
12 ‘H i ; esol = 58 3 3000. 02 2000 710,000 97 °° 620 85 UES 0.6@200 
118 12 H | C31000N 58 3000 0.2 2000 710,000 97 ~~ 620 85 73 0.6@200 
wages H | €310002" “60 == 3000-02 2000 970,000 97 ~~ 850 85 10 1@200 
119 12 ‘H | | 8852" 58 2500 | 7.01500, = 16,000: 37° ~~ 100 230 0.43 10@100 
ez H | 8853" 58 2500 1.0 1500 16,000. 37_—.—s« 100 230 0.43 10@100 
120 | 10 “H Vv «8664 62 2000 2.0 1500 18,000 69 17 67 0.25 1@7.5 
10 H vo 8664/V1 62 = 2000S 2.0 1500 18,000 69 =~=—-17 67 0.25 1@7.5 
128° ak H 1 C31034"™ 56" "2000" "0.07" 1500 47,000 "68" 300500 0.6 3@100 
tl H | ~~ ~°C31034A" “56 2000" 0.01 1500 62,000 155 400 ~~ 1000 0.4 3@100 
132, 10 H Cc  C7164R 501500 (0.5 1250 20,000 40 ~ 100 200 0.5 30@150 
10 H c C7164 50 1500 05 1250 20,000 40 ~ 100 200 0.5 30@150 
icc aa Bai ys ee | C31000M 58 3000 0.2 2000. 710,000 97 620 85 1S 0.6@200 
ie H | ~ ~C31000AH 60 "3000 0.2 2000 970,000 97 850 85 10 1@200 
139 12 H | C31000AJ 60 2500 0.2 2000. 64,000 60 . 85 ~~ 80 DP 3@50 
140 11 H | C31034B° 56 2000 0.01 1500 14,000 57 100 == 400 0.25 10@100 
/ 141 dd H | C31034C™" “56 2000 ~— 0.01 1500 16,000: 47 = 100 = 300 0.33 10@100 
142 11 H | _ C3T0S4D | 56. 2000 ; 0.01 | 1500; 17,000 42 — 60 ; 150 0.4 10@50 
3 7 1071841) 10 H v 20648 64 2000 20 | 1500 =| 64 | — 80 — - 
“10 H Vv 8054 64 2000 2.0 1500 35,000 64 43 ~ 80 0.54 4@9 
110(S-20) 10 H v 4464 64 2500 1.0 2000 11,000 68 25 160 0.16 4.8@12 
(MZ Pa Si | ~C70045C "32-6000 1.0 5000 © — 602 140 5 500@1000 
115 10 H Vo 4524 64 2500 0.5 1500. 32,000. 71 27 60 0.45 1@13 
117 14 S j . C70045D 39 6000 1.0 5000 Se 2 = = 10 1000@10,000 
1208 “10 oi v« | C31005" "66 | 2000 = 20 =| «1500. «17,000 77) 17 5 0.22 1@7.5 
10 al VP C3TO0SA™ "6620007 201500 17,000 77 17 79 0.22 1@7.5 
10 H Vv" C3TU0USB "66 2000 | 20-1500 17,000 77 17 75 0.22 1@7.5 
10 H Vv | C3i009C "66 = 2000 | 20  §=1500;' 17,000; 77 | 17 75 0.22 1@7.5 
10 H v C3i012, = 66 = 2000 | 2.0 15008 | (O00) 77) 2) iis 751 022 1@7.5 
10° “a Vo" °C31012A"" "66 2000 2.0 1500 "17,000 7717 75 0.22 1@7.5 
10 H ve" C3TOT2B 66 3060" "2.6 1500 "17,000 77 "17 75 0.22 1@7.5 
10 H Vv | C3i012C 66 | 2000 | 20 | 1500, 17,000; 77 =| 17 75 0.22 1@7.5 
122 10 H V 4621643000 05 1500 | 19,000 | 87 18 83 0.22 2@7.5 
“5 + 107(S-11) 10 H | V 2065 68 | 2000 | 2.0 | 1500 = 1 88 — 11000 — - 
10 H v_-8055 68 2000 2.0 1500 35,000 88 44 110 0.4 4@9 
110(S-20) 10 H Vo 4465 68 2500 1.0 2000 11,000 68 25. ~—«:160 0.16 4.8@12 
115 10 H Vo "4525 68 2500 0.5 1500 32,000; 80 = 27 67 0.4 1.5@13 
“10 H Vv C3T027"" "70 | «2000 = 0.5 1500." 13,000, 8811-5 7? * 0.15 2@0.9* 
12 H Vo" °C31029 70° 250065 1750 130,000 "88 115 77 1.5 20@9* 
118 14 H 1 4522 68 3000 05 2000 2,600,000 88 2300 Tl 30 60@2000 
14 H | 8854 68 3000 05 2000 3,500,000 88 3100 77 40 60@2000 


RCA Photomultipliers 
For Photomultipliers by Number of Stages (Gain) Preliminary Selection Guides 


Typical Characteristics at the Specified Supply Voltage and 22° Cc 


Maximum Ratings Sensitivity Anode Dark 


Number ee eoeeial Wiewing Cage RCA Pace Supply Average Supply aaa annenie® ~ Current Current n/A 
of : a Configu- | Struc- Type Voltage Anode Voltage . re foe eh einaes Amplifi- © @ Anode 
Diameter Response ‘ c No. : : 
Stages cere ration ture No. (E) Current V cation Luminous 
V m/A Anode Cathode Anode Cathode (Approx.) Sensitivity 
A/W mA/W A/im — uA/Im x 106 A/|m 
5 2 115 H | C31024 58 2750 ~=«0.1 3000 430,000 87 360 73 5 = 
to 
45008 
6 3/4 107(S-11) H | 7764 36 1500 05 1200 | 480 48 #06 60) 001 = 2@03 
9 1/2 102(S-4) iS C8571 24 1250 0.02 1000 73,000: 34 #75 35 2.1 ~"2@20 
104(S-5) S C  C70129H 24 1250 0.02 1000 44000 44 35 35 1 20@20 
123 S CG. €70129G 24 1250 0.02 1000 21,000 31 20 30 0.67 — 8@15 
1-1/8 101(S-1) iS C  C31004A 26 1500 0.01 1250 235 (1.9 2.5 20 0.125 300@2 
102(S-4) S Cy P24 26 1250 0.1 1000 120,000 40 120 40 3 1@20 
S C 931A 26 1250 1.0 1000 80,000 40 80 20-2 5@20 
Ss Ce Aai 26 1250 1.0 1000 100,000 40.100 40 2 nd mee) 
S C | 4472 26 1250 1.0 1000 100,000 40 100 40 2.5 -5@20 
S C 4473 26 1250 0.1 1000 160,000 40 160 40 4 1@20 _ 
S C 6328 26 1250 0.1 1000 35,000 — 35 = = = 
Ss Gy 27147 26 1250 0.1 ~~ +1000 35,000 — 35 -  - = 
S Cc § C7075J 26 1250 0.1 1000 80,000 40 80 40 2 5@20 
103 S C. -1P28/V1__—s«- 28 1250 0.5 1000 160,000 48 200° 60 3.3 2@40 
S C  1P28A/V1_ 28 1250 05 1000 160,000 48 200 60 BIS —_ 2@40_ 
104(S-5) - S CG AP28) = 23 1250 0.5 “1000 125,000 50 100 40 2.5 5@20 
S C  1P28A 28 1250 «0.5 1000 250,000 50 200 40 5  -5@20 
105(S-8) S Cc  1P22 28 1250 1.0 1000 7500 De ‘1@ 3 3:3 6@0.8 
109(S-19) S Ge. 7200 238 1250 0.5 1000 65,000 65 40 40 1 — 4@20 
123 S CG, .C31022) 928.) 12506 On 1000 160,000 48 200 60 3.3 __- 2@40 
128 Ss C | C31025C°: 30 | 1500 0.01 1250 2700 ~—s«61 20 450 0.045 0.3@10 
129 Ss C : C31025B . 30 1800 0.01 1250 2000 48 7 170 0.041  —-:0.4@10 
134 S CG | C31025) = 30 1500 0.01 1250 2700 +54 20 400 0.05 0.3@10 
136 S C 4552 28 1250 0.5 1000 84,000 54 100 65 1.5 0.820 
Ss C4555 28 1250. 05 © 1000 (170,000 54 = = 3 0.8@800V — 
140 Ss c | C31025K _ 30 1500) 0.01 1250 1700 43 12 300 0.04. 105 
141 S eT ESTO "301600 0.01. 1250. = «1900, 31 12 200 | 0.06 15 
142 S CGC. C31025N 30 1500 0.01 = 1250 1700 30 6 +100 0.06 105 
10 3/4 101(S-1) — H | C70102B 38 1500 _—0.01 1250 310 2.8 33) 3080 60:14 800@4 
107(S-11) H | 4460. 38 #4211500 05 1250 6000 48 # £475 60 0.125 6@7.5 
H | 7767 36. 1500 05. 1250 13,000 48 16 60 0.27. | 4@7 5s 
H i C70102E 38° 1500 = =—0.5 ~~ 1250 8800 56 11 | 70) O16 |) 146758 
110(S-20). H | 8644 34. 2100 05 | 1500 6900, 64 | 16 150 Ola 3@30 _ 
i H | 8645 34 1800 = 0.1 1500 6900 64 16 150 0.11 3@30 
114 H | .C70042D 34 2100 05 1500 4300 60 10 140 0.071 — 6@30_ 
115 H | 4516 36 1800 0.5 1500 56,000 71 47 — 60 0.8 0.2@7 
‘H | C70102M 38 1800 0.5 ‘1500 32,000 79 27 67 Oe 0.2@7 
124 H | C70102N 38 1500 0.5 1250 4800 72 GE 90 0.067 2@7.5 
enh H | C70042K =. 334 2100 +05 “1500 3600 45 20 250 0.08 6@30_ 
132 H | C70042R 34 2100 0.5 1500 5500 44 25 200 0.125 2@30 
139 H | C€70042S 38 ~—«- 1800 0.5 1500 15,000 60 “20 80 0.25 1@10 
1 115 H Cc C31016F 40 1500 0.02 1250 36,000 79 30 67 0.45 0.5@7 . 
139 H C C31016G 40 1800 0.02 1500 12,000 60 17 30 0.2 | 0.5@20 
1-1/2 + 101(S-1) | H CG 7102 42 1500 ~—s0.01 1250 660 2.8 7 30 0.23  1900@4 
107(S-11) H Cc 2060 42 1250 0.75 1000 36,000 36 45 45 1 4.5@20 
H C2067 44 1250 0.75 1000 16,200 60 20 74 0.27 2.6@20 
H C 4438 44 1250 0.75 1000 21,600, 36 | 27 45 0.6  16@20 
H C4439 44 1250 ~=—0.75 1000 21,600 36 27 45 0.6 e—""16@20,0.—~—~COC~™*” 
H C4440 44 1250 ~=0.75 1000 21,600 36 Py} 45 0.6 16@20 
H Cc 64441 46 1250 0.75 1000 21,600 36 27 45 0.6 16@20 
H C 4441A 46 1250 + 0.75 1000 21,600 36 27 45 0.6 16@20 
H C 4461 46 1500 1.0 1250 g000 48 10 60 0.17 5@10 
H C6199 42 1250 0.75 1000 36,000 36 45 45 1 4.5@20 
H C | C7151N 48 1600 05 1500 57,000 70 70 85 0.82 0.8@20 
H C §C70132B | 48 1600 0.5 1500 57,000 70 70 85 0.82 0.8@20 
110(S-20) H Cc C70114C 46 1800 1.0 1500 10,300 77 25 180 0.14 4@10 
111 DW C 4526 32 2000 ~=s 0.1 1250 4400 ~—«g89 15 300 0.05 2@20 
115 H C 4517 42 1800 0.5 1500 56,000 79 47 67 0.7 0.2@7 
H Cc C71510 48 1800 05 1500 39,000 79 33 67 0.49 0.3@7 
H CG” C70114F 46 1800 0.5 1500 39,000 79 33 67 0.49 0.3@7 
H C  C70132A | 48 1800 0.5 1500 65,000 79 55 67 0.82 0.4@6.7 
di, H C .C70114J 46 1800 05 1500 39,000 79 33 67 0.49 0.3@7 
127 H Ce G7IbIU 44 1250 0.75 1000 8200 25 20 60 0.33 10@40 


6 A maximum supply-voltage value within the specified range is supplied with each C31024. 


* The values 0.9 and 9 are the ratios of the anode current by the light flux value that is incident on a Corning C.S. No. 5-58 filter (1/2 stock thickness). The filter 
is Interposed between a 2870 K light source and the tube. 


@ See bar graphs on pages 83 and 84 and spectral-response characteristic curves on page 85. 
b Viewing configuration: H, head-on; S, side-on; and DW, dormer-window. 


© Cage structures: C, circular-cage; |, in-line; and V, venetian-blind. 
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Number 
of 
Stages 


10 


Nominal 
Tube 

Diameter 
Inches 


1-1/2 


(Cont'd) (Cont'd) 


11 


12 


14 


3/4 


nyo — 


Spectral 
Response 


132 
137 
138 
139 
106(S-10) 
107(S-11) 


108(S-13) 
110(S-20) 


115 
120 
132 
107(S-11) 
110(S-20) 


115 
120 


122 


107(S-11) 


110(S-20) 
115 


128 


140 
141 
142 
107(S-11) 
121 


125 


131 
101(S-1) 
107(S-11) 
113 


116 


118 


119 


133 


139 
115 
107(S-11) 
110(S-20) 
112 
117 
118 


Viewing 


ration 


SQ) he hese ae i as ae ae eo ee ae eee el Ae ee ao, eg. me OAs ae el ee ae Pe Ee Be Se ae ae eae ASAD Aa Ne aaa a ae 


Lc 


Bey ep) pl ae ee ae) ae eae) meee ae as ae ae ae Ae eS Pee 


—— i - ccc cicicicicicic cc ccc ce cic 0 N<i<' <0 —- <0 <-—-909090< 90000000 


Cage 


a Configu- Struc- 


c 
ture 


RCA 
Type 
No. 


C7151W 
C7151Y 
C7151Z 


_,C7151AA 


6217 
2020 
2061 
2063 
5819 


- 6342A 


6655A 
7746 
8053 


6903 
— 4463 


7326 
4518 
4523 


8664 
8664/V1 


C7164R 
C7164S 
2064B 


8054 


4464 
4524 
€31009 
€31009A 


.€31009B 


C31009C 
C31012 

C31012A 
C31012B 


..CBI012C 


4521 
2065 
8055 
4465 
4525 
C31027 
C31034 
C31034A 


_€31034B 


C31034C 
C31034D 
4802 
C31005 


C70128 


C31026 
C70007A 
7850 
C31000A 
C31000B 
4507 
8575 
8850 
8851 
C31000N 
C31000Z 
8852 
8853 
C31000M 
C31000AH 
C31000AJ 
C31029 
6810A 
7265 
C70045C 
C70045D 
4522 
8854 


No. 


Maximum Ratings 


Supply Average 


Voltage 
(E) 


Anode 
Current 
m/A 


0.5 
0.5 
0.5 
0.5 
0.75 
2.0 
2.0 
2.0 
0.75 
2.0 
0.75 
2.0 
2.0 
0.75 
1.0 
1.0 
0.5 
0.5 
2.0 
2.0 
0.5 
0.5 
2.0 
2.0 
1.0 
0.5 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
0.5 
2.0 
2.0 
1.0 
0.5 
0.5 
0.01 
0.01 
0.01 
0.01 
0.01 
0.5 
0.5 


0.5 


0.5 
0.01 
2.0 
1.0 
1.0 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
1.0 
1.0 
0.2 
0.2 
0.2 
0.5 
2.0 
1.0 
1.0 
1.0 
0.5 
0.5 


Typical Characteristics at the Specified Supply Voltage and DIAG 


Supply 
Voltage 
Vv 


1250 
1250 
1250 
1500 
1000 
1250 
1250 
1500 
1000 
1250 
1000 
2000 
1500 
1000 
2000 
1800 
1500 
1500 
1500 
1500 
1250 
1250 
1500 
1500 
2000 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
2000 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
2100 


1500 


1800 
1250 
1800 
2000 
2000 
1500 
2000 
2000 
2000 
2000 
2000 
1500 
1500 
2000 
2000 
2000 
1750 
2000 
2400 
5000 
5000 
2000 
2000 


Sensitivity 
Radiant Luminous 
Anode Cathode Anode Cathode 
A/W mA/W A/im | uA/Im 
10,000 40 50 200 
2400 40 12 200 
30,000 73 70 170 
19,000 60 | PAS 80 
50,000 20 100 40 
4800 40 6 50 
— 64 _ 80 
— 56 — 70 
80,000 40 100 50 
25,000 64 31 80 
96,000 61 120 76 
960,000 56 1200 70 
34,000 56 42 70 
72,000 48 90 60 
11,000 68 25 160 
37,500 64 88 150 
39,000 79 33 67 
32,000 aa 27 60 
18,000 69 17 67 
18,000 69 17 67 
20,000 40 100 200 
20,000 40 100 200 
— 64 80 
35,000 64 43 80 
11,000 68 25 160 
32,000 71 227 60 
17,000 77 17 75 
17,000 77 17 75 
17,000 77 17 75 
17,000 Til: 17 75 
17,000 77 17 75 
17,000 77 17 75 
17,000 77 17 75 
17,000 77 17 75 
19,000 87 18 83 
_ 88 = 110 
35,000 88 44 110 
11,000 68 25 160 
32,000 80 27 67 
13,000 88 11.5 77 
41,000 68 300 500 
62,000 155 400 1000 
14,000 57 100 400 
16,000 47 100 300 
17,000 42 60 150 
160,000 60 200 75 
9200 9.2 — — 
min. @ min. @ 
Pxsyeyyl  PAsyei7/ 
nm nm 
3000 15 - _ 
@253.7 @253.7 
nm nm 
26,000 43 150 250 
940 2.8 10 30 
510,000 56 640 70 
270,000 77 700 200 
270,000 77 700 200 
180,000 97 160 85 
970,000 97 850 85 
710,000 97 620 85 
710,000 97 620 85 
710,000 97 620 85 
970,000 97 850 85 
16,000 37 100 230 
16,000 37 100 230 
710,000 97 620 85 
970,000 97 850 85 
64,000 60 85 80 
130,000 88 115 ad 
3,000,000 56 3800 70 
3,100,000 64 7200 150 
— 60 _ 140 
2,600,000 88 2300 V7 
3,500,000 88 3100 Th 


Current 
Amplifi- 
cation 
(Approx.) 


x 10° 


0.25 
0.06 
0.41 
0.31 
25 

0.12 


0.33 


Anode Dark 
Current n/A 
@ Anode 
Luminous 
Sensitivity 
A/\|m 


1@20 
3@10 
10@40 
0.4@10 
28@20 
4@20 


6@20 
4@20 
6@20 
250@230 
4@9 
10@20 
4.8@12 
3@20 
0.24@7 
0.5@13 
1@7.5 
1@7.5 
30@150 
30@150 
4@9 
4.8@12 
1@13 
1@7.5 
1@7.5 
1@7.5 
1@7.5 
1@7.5 


4@9 
4.8@12 
1.5@13 
2@0.9* 
3@100 
3@100 
10@100 
10@100 
10@50 
200@200 


0.1@ 
3000A/W 


0.5@ 
3000A/W 


40@50 
400@4 
64@160 
5@200 
5@200 
0.2@50 
1@200 
0.6@200 
0.6@200 
0.6@200 
1@200 
10@100 
10@100 
0.6@200 
1@200 
3@50 
20@9* 
1000@2000 
50@1000 
500@1000 
1000@10,000 
60@2000 
60@2000 
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RCA Photomultipliers 
For Photomultipliers by Anode Pulse Rise Time : _ Preliminary selection Guides 


~Maximum ee fycies. Be TE at te e Specified Supply Voltese Tile 22% (e 


: : A D k 
ales sol : : Sons sy Pcarrent node a 
Rise Time at Nominal Number. Visain Sein Supply Average ‘Supply : : Arnplift Current n/A 
Maximum Tube Spectral 9% Page Voltage Anode — Radiant Mrminole @ Anode 


- of Configu- Type ‘Voltage cation P 
Supply Diameter Response@ es No. (E) Current | Luminous 
: V Anode Cathode Anode Cathode (Approx.) Pee 
Voltage Inches (ates aration NS : nook Sensitivity 


Ma a AW = mAMW  Alim_ | wA/im x 106 


<05 S72 14 S _c7ooasc. 32. 6000 10 500  — 60  — 140 5 500@1000 
117 M4 nen Sonne C2O045D..........32...,,,,6000. 1.0 5000 pet CE, Bree een 1000@10,000 


<1.00 2 115 5 —§ H ¢31024 #4«%558 2750 § 0.1 3000 - 430,000 — 37 Go) = 7B OG = 


IN 


1.5 1/2 102(S-4) 9 
104(S-5) 9 | 

123 aoe Chee 

3/4 17S) Ome 
110(S-20) 10 | 

121 2 42 


9571 24, 1250 | 0.02. (1000. | 73000 34 | 75 35 | 24 
“C70129H 24 +«1250.~=s«:0.02,~SsSs«1000.~S'*s—é«=‘i0s—Cia HH a 
€70129G....24 1250 0.02 1000 21,000. 31 20. 30. (O67, 
"7764,......36., 1500 | 0.5 1200) 480 | 48 0.6 | 60 0.01 
g644 342100 05 1500 6900 6416 150.11 
¢700429 34.) 2100, 05 1500 4300) 60. 10.140. 0.071. 


-C31005 36. 2500 _ =‘ ‘0.5 2100 9200 9.2 - — 1 ; 
: : - min.@ min. @ min. 3000A/W 
253.7 2 253.7 


czo042k_| 34. 2100 0.5 1500. | 3600) 45 | 20-250 0.08 nn @30 
€70042R......34.. 2100. 0.5. 1500. 5500. 44. 7a ee SO ME 
€31016G. 40. 1500 0.021250. 36,000. 79. 30. 67. OAS ae 0.507 
(C31016F__| 40/1800 | 0.02 1500) 12,000 | 60 17, 80 0.2 06@20 
C31004A 26 + 1500 0.01 1250 235, 19 | 25, 20 | 0.125 | 300@Zame 
"631025630" 1500 "0.01 "1250 "2700 61 20 450 0.045 0.3010 
c310258 =©30. «1800 =—0.0— ss 1250S, §- «2000, 4B 7 0 004 ia 
7031025). 30 1500 0.01 (1250 2700 54 ~ 20 400 0.05 
€31025K | 30) 1500 0.01 1250 | 170043 12 3000.04 
¢€31025M. 30 ~—«1500 1250. | 1900; 31 4°42 2 200,. 0.065 
C31025N 3-4 2412601700300 00 | 0.06 
eu ae eo se ae Te SEW a SG : 
4460. | 38) (1250 | 6000, 48 |§ 75 £60 | 0125 | 6 
Hi oe eas ibe MO ue a ee 
€70102E.... 7 5 A280 8800 | 66 0 016 
4802 36 20 1500 —- 160,000 ~—«6O 200° 75. 27 -200@200, 
8645 _ 1500 "6900, 64.—i‘“‘( aw 1G); «€C150)~—C (O.——“(;s:t(té«C 
Fare : On Ce SCoe erie Acie EE a 
-C70102M. 38. rato TOs Oe LL 2 WL eT ICA 
GOGO DUE Ce ORO i wae oe 
620045 4.35). 1800 08 | 1800 18000 CO 20a OO en 0 oa ee 
c70128 436 +#« 1800 = 05 1500 3000@  15@ = — | — -. 02 0.5@ 


253.7 253.7 | 3000A/W 

c31026 40 2200 05 1800 26,000 43 150 250 O06 ~ 40@50 
EEO Roa EUR RE CR EE CO ee 
atk SO EL SS AER ON oo ar 
(4471. 26 4 1250 - 1.0 «1000 | 100000; 40 100 | .40 9.25 | =6Q@0m 
i Et EL I I NO A oe oe 
DEUCE 2 ae) MPLS MO Ls CCE te es oe ie iY 
Pe 8 ooo MEE” i as ee ee 
ttre es EO La CR Ne ee 
SF CLTLaBE ETN enn GL LO Ce eee 
SH 28° 1260-08 1000 460, iy ee ne ee 

to oe eee ee : : 
_1P28 | 28 | 1250 / 05 (1000 125,000 50 (100 | 40 2.5 
see ole 50 ies EWC PACE One SED eee 
Be Lee CE ae 51000 20007, 23 10 3. 3:3 | 

a aoa 1800 PR B00 Ra a 
ee “i600 788.000 a8 ae ee 
“Sees e+ 800 RL O00 BEAST 
BO en Sorta 220 su .Or0, 1000 170,000 54 cae ee LL Le 0.8@800V — 
c70114c_ = 46_—S «1800 1.0 1500 | 10300 77 26 180 0.14 4@10 
4526 32-2000 0.1 ~~ 1250 = 4400 | 89 15 = 300 0.05 2@20 
rE SEER BSI ROL RL RC ROE oo Ge ua 
“7071510 +, 48. 1800 , 05 1500 39,000) 79 fn) o3i = (6) 0.49 oo “0.3@7. 
TAMIR ee As OL Ld ICR WR Le = BO ae 
C70132A 48, 1800 05 = 1500 = 65,000 79 55 67, 0.82 0.4@6.7 
_1C70114) | 46 | 1800 05 | 1500 | 39000; 79 | 33 | 67 | 049 | O3@7 | 
‘C7151AA + 42.~—«1800.-Ss 0.5 ~—=—«1500 19,000 60 25.219 SU ee O31 | 0.4@10 
7746 ~“b4 "2500. 2.0 2000~Ss «960,000 +~=56~=S—S1200=*é‘TS~C~«*ST:~C*~‘;éC;S;€FC250@230 
73850 “54, 2600 — 2.0 1800 510,000 56 640 | 70 San 64@160 


TrIrIIMHMW 


131 10 

132 100% 
1 115 MeO. 

1-1/8 101(S-1) 9 
8 — 

129 9 

134 — ¢ 

fe) 

9 


140 
141 

3/4: 101(S-1) 10 | 
107(S-11) 10 


IN 
N 


110(S-20) 10 
415 = 10 


1 an aC 
139 Reale 
125 12 


IQDIIILI IIIT IMHHHnwHwnHn rrr 


ee SEOs aX 
1-1/8  102(S-4) 


103 


104(S-5) 


105(S-8) 
109(S-19) — 
123 
136 


NNNNNNNNHNHHHHNNN si 


Ke) 
rnAN 


1-1/2 + 110(S-20) _ 10 
111 10 
115 10 


e) 
= 


LRM (otmcd 
139 10 
2 | 107(S-11) | 10 


Be Pe Oe ab ee Be ee ae 


Single electron anode pulse rise time at 3500 volts. 


A maximum supply-voltage value within the specified range is supplied with each C31024. 


The values 0.9 and 9 are the ratios of the anode current by the light flux value that is incident on a Corning C.S. No. 5-58 filter (1/2 stock thickness). The filter is interposed 
between a 2870° K light source and the tube, 


@ See bar graphs on pages 83 and 84 and spectral-response characteristic curves on page 85. 


Viewing configurations: H, head-on; S, side-on; and DW, dormer window. 
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Anode Pulse 


Rise Time at Nominal 


Maximum 
Supply 
Voltage 


ns 


<25 


IN 


< 


IX 


te : 


20 


Tube 
_ Diameter 
Inches 


1-1/2 


Number 
Spectral ae 
Response@ © Sees 
101(S-1) 10 | 
1078-11) 10 
ga 
“ar 
10m 
10 
ae 
10 
aa 
“6 
gay 
ee aoe 
137 ee 
kamen Gina 
ag mnag 
ggg a" 
OTe page 
FOS SON 10 
Sean : 
npg 
115 “40 
T16 12 
ae oe 
il 
te 54 
: ae ae 
476 cg ago 
42 
"128" : 
oe 
i ian gy 
my gey 
140) 
ae 
a 
‘106(S-10) 10 
“OST oe 
-108(S-13) 
“100(S-20) 
monte oe 
yg aay 
14 
10nS-11y 14 
“107(S-11) "10" 
poe 
—TORsOre"08"" 
“415 10° 
208 “or 
10 
107(S-11) 10 
pg 
rm -TTos 207 0 
pg te” 
10 
46" 
+07" 
10 
10 
10 
5°" 
gages +0" 
HOSA 10" 
- a0 
+1OS D0 10 


sash cine eae 


14 re neers 


Viewing RCA 
_Configu- Type 
ration : No. 


EUG EGUGrrmr crus 


BEEETE ELITE N Tru rrr rrr rrr pr rrrrrrrs 


PHEBIULTI GCI rr rrr ryayrrrrsarrrrrs 


Maximum Ratings 


Page Voltage 
No. :  (E) 


a 
ene 
eas 

4438 
ss 
a 

“aaa 
4aaiKe 
—— 
gS 
Se ae 
CHO1SIB 4B 1600 
AAS A A Ms 


~ 4518" 50° 2000 


C31000AH 60" "3000 
C31000AS 60" 2500 
C310840" 86-3000 
"6310345" "66" 2000 


LE Wee ELS 
“3990-827 1500 
o08T" 807-1800 
“5819 “4250 
~6342A- 1500 

BEBE EG: (566 
ego en 

oe T265 3000 

~~ CHTEAR BOT 1800 
7164S "50 1500 

iy ee ne 
68° ~ 3000 

54° 2400 


Paso ee 
CST00S 
CBI000K™” 


1009B° 
S1000C P86 
SP C3iOl2 = 
“CSTOTZR™ 
“ C3TOTZB” 
“E810126" 66 2000 
Legge mee mney 
a cos ene 
68° ~~ 2000 
68 2500 
4625 68 2500 


°C31027 70° 2000" 
PCsT02o "70-2500 


— Supply Average 


Anode 
Current 
mA 


Typical Characteristics at the Specified Supply Voltage and 22.6 


Supply 
Voltage 
V 


130,000 


Sensitivity 
Radiant Luminous 
Anode Cathode Anode Cathode 
A/W. mA/W A/im — pA/Im 
660 2.8 7 30 
36,200 36 45 45 
16,200 ~ 60 20 74 
21,600 36 27 45 
21,600 36 Di] 45 
21,600 36 27 45 
21,600 36 DT] 45 
21,600 36 27 45 
8000 48 10 60 
“"36,000 36 45 45 
57,000 70 70 85 
57,000 70 70 85 
8200 25 20 60 
10,000 ~ 40° 50 200 
2400 40 12 200 
30,000 TES 70 170 
940 28 10 30 
‘37,500 64 88 150 
270,000 77 700 200 
270,000 77 700 200 
39,000 79 33 67 
“480,000 97” 160 85 
970,000 97 850 85 
710,000 97 620 85 
710,000 ~ 97 620 85 
710,000 ~ 97 620 85 
970,000 97 850 85 
16,000 37 100 230 
16,000 37 100 230 
41,000 68 300 500 
“62,000 155 400 1000 
710,000 97° =~ 620 85 
970,000 ~ 97 850 85 
64,000 ~~ 60 85 80 
14,000 57” 100 400 
16,000 47 100 300 
17,000 42 60 150 
50,000 20 100 40 
4800 ~ 40> 6 50 
= 64 = 80 
80,000 40 100 50 
25,000 ~~ 64 31 80 
96,000 ~ 61 120 76 
72,000 48 90 60 
3,100,000 ~~ 64 7200 150 
20,000 40 100 200 
‘20,000 ~~ 40° 100 200 
“2,600,000 88 ~~ 2300 77 
3,500,000 ~ 88 3100 Wi 
3,000,000 56 3800 70 
ES YS) = 70 
34,000" 56 42 70 
11,000 “68 25 160 
37-000" "71 27 60 
18000 69 "17 67 
is000); "Co. i 67 
So 64a 80 
35,000 64 43 80 
11-000" 68 25 160 
32;000°°°”71 27 60 
17:000°°°"'77 17 75 
17:000°°°77 17 75 
177000 "77 i 75 
17,000 77 17 75 
T7-000°°"'77 17 75 
17:000°""'77 17 75 
17:000°°"77 17 75 
17,000 "77 7 75 
19,000° 87 18 83 
= cs x 110 
35,000 88 44 110 
11,000 68 95 160 
32,000 80 27 67 
13,000 88 11.5 77 
88 115 77 


Current 
Amplifi- 
cation 
(Approx.) 
x 106 


0.23 
1 
0.27 
0.6 
0.6 
0.6 
0.6 
0.6 


0.43 
0.43 


Anode Dark 
Current n/A 
@ Anode 
Luminous 
Sensitivity 
A/\m 
1900@4 
4.5@20 
2.6@20 
16@20 
16@20 
16@20 
16@20 
16@20 
5@10 
4.5@20 
0.8@20 
0.8@20 
10@40 
1@20 
3@20 
10@40 
400@4 
3@20 
5@200 
5@200 
0.24@7 
0.2@50 
1@200 
0.6@200 
0.6@200 
0.6@200 
1@200 
10@100 
10@100 
3@100 
3@100 
0.6@200 
1@200 
3@50 
10@100 
10@100 
10@50 
28@20 
4@20 
6@20 
4@20 
6@20 
10@20 
50@1000 
30@150 
30@150 
60@2000 
60@2000 
1000@2000 


4@9 
4.8@12 
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RCA Photomultipliers 


For Ruggedized Photomultipliers by Diameter (Size) Preliminary Selection Guides 


Nominal Quality p 
Tube Number Viewing Cage RCA Military Confor- Environmental Testing _Tempera- 
Diameter epee of Config- | Struc- Type Specifi- mance : : Acceleration ture 
Inches Solely Stages uration ture Number cation Inspec- Shock Vibration Cycling 
tion® 
1/2 102(S-4) 9 iS) Cc 8571 = Design 30+ 3 Q's 20 g's 15 Q's —45 to 
104(S-5) 9 S Cc C70129H 11+ 1ms 5 to 2000Hz 5 min per +75 to 
6 impact 1-1/2 hrs axis —45°C 
shocks per total 8 hrs 
axis 6 sweeps per total 
axis 
3/4 101(S-1) 10 H | C70102B-_ MIL-E- Design 30+ 34's 20+2Q's 100 + 10 g's = 
5272C 11+ 1ms 20 to 2000Hz 1 min per 
6 impact 6 hrs total axis 
shocks per 2 sweeps per 
axis axis 
107(S-11) 10 H | 4460 MIL-E- 100% 30 +3 g's 20+ 2's — = 
5272C 11) = dims 20 to 2000Hz 
6 impact 15 min total 
shocks per 1 sweep per 
axis axis. ‘ 
Design _ 20)2 2)g5s 100 + 10 g's = 
20 to 2000Hz 1 min per 
6 hrs total axis 
2 sweeps per 
wa axis 
10 H | C70102E. MIL-E- 100% on 30+ 3's 20+2 Q's - — 
5272 special 11+ 1ms 20 to 2000Hz 
order 6 impact 15 min total 
shocks per 1 sweep per 
axis axis oe 
Design - 20+2Q's 100 + 10 g's _ 
20 to 2000Hz 1 min per 
6 hrs total axis 
2 sweeps per 
axis 
115 10 H | C70102M_ MIL-E- 100% 30 + 3 g's 20+2gQ's — _ 
124 10 H | C70102N 5272C 11> 1ims 20 to 2000Hz 
6 impact 15 min total 
shocks per 1 sweep per 
, axis axis 
Design — ZOEZIGkS 100 + 10 g's — 
20 to 2000Hz 1 min per 
6 hrs total axis 
2 sweeps per 
oe axis 
139 10 H C70042S_ MIL-E- 100% on 30+ 34 Q's 20+ 29's _ — 
5272C special ikesems 20 to 2000Hz 
order 6 impact 15 min total 
shocks per 1 sweep per 
axis axis 
Design — 20+ 24's 100 + 10g’s _ 
20 to 2000Hz 1 min per 
6 hrs total axis 
2 sweeps per 
axis 
1 115 10 H Gc C31016F MIL-STD- Design 7547 49's 20.7 g's 100 + 10 g's — 
139 10 H Cc C31016G 810B 11+ 1ms 50 to 2000Hz 
4 impact 1-1/2 hrs total 
shocks per 1 sweep per 
axis 


4 See bar graphs on pages 83 and 84 and spectral-response characteristic curves on page 85. 


b Viewing configurations: H, head-on; and S, side-on, 


© Cage structure: C, circular-cage; |, in-line; and V, venetian-blind. 


d A: MIL-E-5272C, 13 April 1959 Amendment 1, 5 January 1960. 


B: MIL-STD 810B, 15 June 1967 


® Quality Conformance Inspection: 100%, every tube tested; Sample, some tubes tested from each lot; and Design, initial tubes only have been tested. 


axis 


Vibration: Cycling ranges from minimum to maximum to minimum; time is total time for vibration in three axes (equal time for each axis). 


f For detailed information on environmental testing, request a technical data sheet on the specific type. 
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Nominal 
Tube 

Diameter 
Inches 


1-1/2 


Spectral 
Response® 


107(S-11) 


110(S-20) 


117 


120 


epee 


115 


Number 
of 
Stages 


10 


10 
10 


10 
10 


10 
10 
10 


10 


10 
10 


10 
10 
10 
10 
10 
10 
10 


10 
12 


Viewing 
Config- 
uration 


as CS SO et egal a 


Cage 
Struc- 
ture 


C 
Cc 


Vv 
Vv 


aQeeege ees 


RCA 


Type 
Number 


4441 


4441A 


4461 


C7151N 
C70132B 


C70114C 


C71510 
C70114F 
C70132A 


-C70114J 


8664 
8664/V1 


C31009 


C31009A 
C31009B 
C31009C 


~C31012 


C31012A 
C31012B 
C31012C 


C31027 
C31029 


Military 
Specifi- 
cation 


MIL-E- 
5272C 


MIL-E- 
5272C 


MIL-E- 
5272C 


MIL-E- 
5272C 


MIL-E- 
5272C 


MIL-E- 
5272C 


Quality 
Confor- 
mance 
Inspec- 
pant) 

tion 


Design 


100% 


Design 


100% 


Design| 


Design 


Design 


100% on 
special 
order 


~ Design 


Sample 


Design 


Design 


Environmental Testi ng 


Shock 


30+ 34's 
11+ 1ms 
6 impact 
shocks per 
axis 

30+ 3 Q's 
11+1ms 
6 impact 
shocks per 
axis 


30+ 34 Q's 
ihe Uteap 
6 impact 
shocks per 
axis 

30+ 34's 
teams 
6 impact 
shocks per 
axis 

30 +34 Q's 
11+ 1ms 
6 impact 
shocks per 
axis 

30 +3 Q's 
Aid eels 
6 impact 
shocks per 
axis 


150+ 15Q’s 
11+2ms 

6 impact 
shocks per 
axis 

1500 + 150 Q's 
0.20 + 0.05 ms 
6 impact 
shocks per 
axis 


150+ 15 Q's 
Wibee 22 (rags 

2 impact 
shocks per 
axis 


1500 + 150 g's 
0.20 + 0.05 ms 
2 impact 
shocks per 
axis 

150 g's 

11 ms 

1500 g’s 

0.20 ms 


Vibration 


20+ 2 Q's 

20 to 2000Hz 
6 hrs total 

2 sweeps per 
axis 

20+ 2's 

20 to 2000Hz 
15 min total 

1 sweep per 
axis 

20+ 29's 

20 to 2000Hz 
6 hrs total 

2 sweeps per 
axis 

20+ 2 Q's 

20 to 2000Hz 
15 min total 

1 sweep per 
axis 

20+ 24Q's 

20 to 2000Hz 
6 hrs total 

2 sweeps per 
axis 
20+24Q's 

20 to 2000Hz 
6 hrs total 

2 sweeps per 
axis 

20+ 29's 

20 to 2000Hz 
6 hrs total 

2 sweeps per 
axis 

20+ 29's 

20 to 2000Hz 
15 min total 

1 sweep per 
axis 

20+ 2's 

20 to 2000Hz 
6 hrs total 

2 sweeps per 
axis 

60 g's 

48 to 3000Hz 
15 min total 

1 sweep per 
axis 


60 g's 

48 to 3000Hz 
6 hrs total 

2 sweeps per 
axis 


60 g's 

48 to 3000Hz 
6 hrs total 

2 sweeps per 
axis 


60 g's 
48 to 3000Hz 


Acceleration 


100+ 10 g's 
1 min per 
axis 


100 + 10 g's 
1 min per 
axis 


100+ 10g's 
1 min per 
axis 


100+ 10 g's 
1 min per 
axis 


100 + 10 g's 
1 min per 
axis 


100+ 10 Q's 
1 min per 
axis 


150+ 10g's 
2 min per 
axis 


150+ 10g's 
2 min per 
axis 


Tempera- 
ture 
Cycling 
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1/2’’-Diameter Side-On Types 
Ruggedized and Non-Ruggedized Tubes 


Electrostatic-Focus, Circular-Cage Dynode Structure 


Mechanical 
Maximum 
Ratings 

Oper- 

Me Dynode oe 

Spec- RCA g Secon. Supply Averageb ating 
tral Shade ae Volt- Anode Supply 

Type and he Cc Volts 

Re- No. Emitting age urrent Ps 
sponse Cage th crtace V mA oe 
Struc- Nate Distri- 
ture® ae a bution® 
102 8571 9 CsSb 1250. 0.02 1000 

(S-4) (e (e 

104 C€70129H“ 9 CsSb 1250 0.02 1000 

(S-5) Cc G 
123 C70129G4 sg CsSb 1250 0.02 1000 

© @ 

4 Objective Data 
4 Cage Structure: C, circular-cage; |, in-line; and V, vene- 


tian-blind. 
Averaged over any interval of 30 seconds maximum. 
For voltage distribution, see page 9. 


At wavelength of maximum response of the spectral re- 
sponse characteristic. 

With a tungsten-filament lamp operated at a color temper- 
ature of 2870°K. Future data for RCA photomultipliers 
will be measured using a color temperature of 2854°K. 


At the maximum rated supply voltage. The photocathode 
is fully illuminated. 


9 See Glossary of Terms, pages 4 and 5. 


@ The values of radiant sensitivity shown in the graph for 
each spectral response designation are typical and may 
or may not apply for the tube types shown on this page. 
See page 82 for method of obtaining sensitivities, at any 
wavelength, for any given tube. 
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RCA Photomultipliers 


Electrical 


Typical Characteristics at specified operating supply voltage, 
voltage distribution, and 22 C 


Anode 


Sensitivity ) Dark tAnode 
: : ae 
Radiant Luminous® a Current — Pulse 
taco Ree Ss (Approx.) nA@ Rise Remarks9 
- Anode Cathode Anode Cathode *10 = Anode Timef — 
A/W mA/W A/Im — BA/Im Luminous ns 
Sensitivity . 
Alm 
73,000 340n su76 ; 35 Pino4 2 <|.5 Parent type. Ruggedized. 
: @ Designed to withstand shock, 
20 vibration, acceleration, and 
temperature cycling. 
44,000 44 35 35 1 20 < 1.5 Variant of 8571 having UV- 
@ : transmitting glass window. 
20 } 
21,000 31 20 30 0.67 8 < 1.5 Non-ruggedized variant of : 
i @ _8571 having metal envelope ‘ 
15 and U\V-grade sapphire window 


providing extended UV- 
response. 


ABSOLUTE SENSITIVITY - MILLIAMPERES/WATT 


“400 300 500 700 900 1100 4300 
WAVELENGTH - NANOMETERS 


Typical Photocathode Spectral Response Characteristics® 


8571 


SI 


GLAS: 


C70129H* 


* Type is supplied with a modified B11-88 
base attached to semiflexible leads. 


C70129G* 


* Type is supplied with a modified B11-88 
base attached to semiflexible leads. 


+ .02 
S DIA. 
ENVELOPE DS: | Re |—.06 MIN. 


| 43 
+03 
375 ahd 1.37 
MIN. WK 
1.24 
} +04 
y, -05 
PHOTO— 14 
CATHODE BULB 
INSULATING 
PROTECTIVE t 
AFE! t 
11 GOLD-PLATED 
SEMIFLEXIBLE LEADS 
MIN LENGTH = 1.5 
92LS-3885 
+.035 
510-038 pia. 
—.06 MIN. 
pain Salam lies 
52 
t + 03 
375 1.46 
MIN. MAX 
1.36 
er +04 
-05 
4 
PHOTO- / BULB 
CATHODE 
INSULATING 
PROTECTIVE EE eat ae 


WAFER 


T 
ie GLASS ENVELOPE 
|| GOLD— PLATED 


an SEMIFLEXIBLE LEADS 
016 £.004 DIA. 


MIN. LENGTH =1.5 


92LS-320IRI 
52 
| 
ULTRAVIOLET - lua ce 
GRADE ~N a 
SAPPHIRE als 
WINDOW as : 
T £.03 
40 
i 130 
+04 
-.05 
1.50 
MAX. 
METAL __/' eee | 
ENVELOPE 


he 


| SEMIFLEXIBLE LEADS 

.020 DIA. 

LENGTH =1.5 
92LS-3202RI 


RCA 


Type 
No. 


8571 
C70129H 


TIME — SECONDS 


SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 


Typical Time Response Characteristics for 1/2’ -Diameter 


9 -Stage Photomultipliers 


a None 


Basing (Bottom View) 


DIRECTION OF 
INCIDENT RADIATION 


ign aie 
DY Pp 
(2) (1) 


\ / 


Basing (Bottom View) 


With temporary 
base attached 


With temporary 
base removed 


DIRECTION OF 
INCIDENT RADIATION 


aa +20° i 
DYg P 
(2) (1) 


\ / 


485 DY4 DYs 


Basing (Bottom View) 


With temporary 
base attached 


With temporary 
base removed 


DIRECTION OF 
INCIDENT RADIATION 


a 20° gore 
DY Pp 
(2) (1) 


\ / 


_ Environmental Testing 


(3) %s 
@) ov 
@) 
as DY4 DYs mat 
Military Quality Tests 
Specifica- Conform- Shock Vibration 
tion@ ance 
Inspection 
- Design 3043 9's 20g’s 
114t1ms_ 5to 
6impact 2000 Hz 
shocks 1-1/2 hrs 
per axis total 
6 sweeps 
per axis 


b Quality Conformance Inspection for ruggedized types: 
100% — each tube tested 
Sample — some tubes tested 
Design — initial production tubes only tested 
Dimensions in inches 
** For key to socket and shield manufacturers and for key 
to terminal connections, see page 11. 


Socket ** 


Not required. Type has 
semiflexible leads 


Magnetic Shield** 
P — 07P13V1 


Socket** 


AM — 78S11T 


Magnetic Shield ** 
P — 07P13V1 


Socket ** 


AM — 78S11T 


Magnetic Shield ** 


P —07P13V1 
Acceler- Temperature 
ation Cycling 
15 g's -45 to +75 
5 min to -45°9 C 
per 8 hrs total 
axis 
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le 


Electrostatic-Focus, Circular-Cage Dynode Structure 


1/8’’-Diameter Side-On Types 


RCA Photomultipliers 


Mechanical Electrical 
Maximum Typical Characteristics at specified operating supply voltage, 
Ratings voltage distribution, and 22 C 
No. Oper- Anode 
Dynode ; FADE 
Spec- Ben of Secon. Supply Averageb ating ' seneiiey a ree Dark = Anode 
tral Stages dary Volt- Anode Supply Radiantd Luminous® =H Current | Pulse 
Type and ey Volts ' ... Approx.) nA@ Rise Remarks9 
Re- Emitting age Current 6 
Eaome No. Cage! 1 abe Vv yk and Anode Cathode Anode Cathode 10 Anode Timef 
Struc : Distri- AIW mA/W A/im — pA/im Luminous ns 
a Material : ae 
ture bution Sensitivity 
A/iIm 
102 931A 9 Cs-Sb 1250) 71:0 1000 80,000 40 80 40 | 2 5 <2 Parent type. Popular, low- 
(S-4) C Ee @ cost, general-purpose tube. 
20 : 
102 4471 9 CsSb 1250 1.0 1000 100,000 40 100 40 2.5 5 <2 Variantof 931A having 
(S-4) Cc Cc @ guaranteed red-to-white 
. = mid initrd aia morgen el 
102 4472 9 CsSb 1250 1.0 1000 100,000 40 100 40 | 2.5 pease “<2 Variant of 931A having 
(S-4) C Cc @ _ guaranteed red-to-white 
20 a ratio of 7% minimum. 
102 C7075 9 CsSb 1250 0.1 1000 80,000 40 80 40 pte 5 <2 = =~ Variantof931A having 
(S-4) C G @ : ““anti-hysteresis’’ design. 
20 : 
102 1P21 9 Cs-Sb 1250 0.1 1000 120,000 40 120 40 3 1 <2 Premium type combining high 
(S-4) c Cc @ - photosensitivity and low 
20 dark current. 7 : 
102 4473 9 CsSb 1250 0.1 1000 160,000 40 160 40 4 1 <2 Variant of 1P21 having higher — 
(S-4) Cc Cc @ : anode sensitivity and guar- 
20 : _ anteed red-to-white ratio of 
7% minimum. ; 
102 6328 9 Cs-Sb 1250 0.1 1000 35,000 - 35 — - - <2 ~~ Variant of 931A having 
(S-4) Cc Peak (G _ shorter overall length. 
AC or _ Designed for AC operation. 
DC : ; 
102 7117 9 Cs-Sb 1250 0.1 1000 35,000 _ 35 — - - <2 Variant of 931A having 
(S-4) C Cc shorter overall length. 
101 C31004A 9 Be-O 1500 0.01 1250 235 1.9 2.5 20 0.125 300 <1.5 Variant of 931A designed ‘ 
(S-1) C C @ _ specifically for near 
2 IR systems. 


Cage Structure: C, circular-cage; 
tian-blind. 


|, in-line; and V, vene- 


Averaged over any interval of 30 seconds maximum. 
For voltage distribution, see page 9. 


d At wavelength of maximum response of the spectral re- 
sponse characteristic. 


€ With a tungsten-filament lamp operated at a color temper- 
ature of 2870°K. Future data for RCA photomultipliers 
will be measured using a color temperature of 2854° K. 


At the maximum rated supply voltage. The photocathode 
is fully illuminated. 


See Glossary of Terms, pages 4 and 5. 


® The values of radiant sensitivity shown in the graph for 
each spectral response designation are typical and may 
or may not apply for the tube types shown on this page. 
See page 82 for method of obtaining sensitivities, at any 
wavelength, for any given tube. 


ABSOLUTE SENSITIVITY - MILLIAMPERES/WATT 


WAVELENGTH - NANOMETERS 


Typical Photocathode Spectral Response Characteristics® 
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931A Basing (Bottom View) Socket ** 


4471 AM — 78S11T 
4472 . 
C7075J Magnetic Shield ** 
netic Shie 
1P21 : 
J —S-1562 
4473 M — 80801B 
DIRECTION OF RADIATION 
i L 
1.31 MAX, 
DIA. 
92LS -3710 
* This dimension for type 
C7075J is 1.99’ +.09”. 
6328 Basing (Bottom View) Socket ** 
7117 AM — 78811T 
1.19 MAX. DIA 
T9 BULB—~ Sei Magnetic Shield ** 
PHOTOCATHODE I M — 80801G 
P — 13P28V1 
.93 MIN. 
ae 
Wil se DIRECTION OF RADIATION 
BASE ns 
JEDEC N2Bll-104 
Cereals 
1.31 MAX. DIA, 
92LS-3886 
10-7 Dimensions in inches 


~ 
A 
@o 


TIME — SECONDS 
ao 


a 


PHOTOCATHODE FULLY ILLUMINATED 
A — 1-1/8"-DIAMETER, 9-STAGE, SIDE-ON TYPES ** For key to socket and shield manufacturers and for key 
L ] to terminal connections, see page 11. 


500 1000 1500 2000 


SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 


Typical Time Response Characteristics for 1-1/8’ Diameter, 
9 Stage Photomultipliers 
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RCA Photomultipliers 


1-1/8’’-Diameter Side-On Types (cont'd) 
Electrostatic-Focus, Circular-Cage Dynode Structure 


Mechanical Electrical 
Maximum Typical Characteristics at specified operating supply voltage, 
Ratings voltage distribution, and 22 C 
No. DyAOTe Oper- Anode 
: S itivit 
Srired done of ea U Sa Supply Averaget paid ) ensitivity a Dark Anode 
tral Stages dary Volt- Anode Supply Radiant ~ Luminous® Current Pulse 
Type and ene Volts ; ; (Approx.) nA@ Rise Remarks9 
Re- Emitting age Current : 6 ; 
sponse No. Cage Surf V aay and Anode Cathode Anode Cathode * 10 Anode Timef 
Struc- vi eee Distri- A/W mA/W A/Im — pA/Im Luminous — ns 
a Material : : : : bea 
ture bution® Sensitivity 
A/\im 4 
104 1P28 9 Cs-Sb 1250 0.5 1000 125,000 50 100 40 2.5 5 <2 Variant of 931A having a UV- 
(S-5) C - € @ transmitting glass window. 
20 
103 1P28/V1 9 Cs-Sb 1250 0.5 1000 160,000 48 200 60 2) 22 <2 Variant of 1P28 having “‘anti- 
Gc G @ _hysteresis’’ design. 
Se ee ¥ iow - 
104 1P28A 9 Cs-Sb 1250 0.5 1000 250,000 50 200 40 5 5 <2 Variant of 1P28 having a guar- 
(S-5) C Cc @ -anteed red-to-white ratio of 
20 7% minimum. 
103 1P28A/V1 9 Cs-Sb 1250 0.5 1000 160,000 48 200 60 S63 2 <2 Variant of 1P28A having 
(e c @ “anti-hysteresis’’ design. 
40 
105 1P22 9 Cs-Sb 1250 1.0 1000 75002 2.3 10 3 SS) 6 <2 ~~ Variant of 931A having S-8 
(S-8) G € @ response. When used with 
0.8 Wratten No. 102 and No. 4 
filters has spectral response 
: approximating that of eye. ~ 
109 7200 9 CsSb = 1250 0.5 ~~: 1000 65,000 65 40 #40 ° #1 4 <2. Variant of 931A having fused-- 
(S-19) c Cc @ silica window providing ex- 
20 tended UV-response. 
123 C31022 9 Cs-Sb 1250 0.1 1000 160,000 48 ~ 200 60 | 3.3 2 <2 Metal envelope type having a 
Cc c @ UV-grade sapphire window for 
d 40 extended UV response. Has 
, ““anti-hysteresis”” design. 
136 4552 9 Cs-Sb 1250 0.5 1000 84,000 54 100 65 1.5 ; 08 = <2 Type has a bialkali _ 
Gc (s @ photocathode and stiff 
20 lead duodecar base. 
: ‘ ) = 170,000. = he : 
136 4555 a Cs-Sb 1250 0.5 ee 0, 54 4.5 3 a <2 Variant of 4552/decaned 
: 800 Vv _ specifically for flying-spot 
scanning using blue light 
sources. 
4 Cage Structure: C, circular-cage; |, in-line; and V, venetian- 100 104 
blind. Se) Bee $5 We 
6b Averaged over any interval of 30 seconds maximum. & eof 5-19 136 
For voltage distribution, see page 9. = 40 
d ast wavelength of maximum response of the spectral re- _ | 
sais characteristic. TT 103 | 
€ With a tungsten-filament lamp operated at a color. temper- Qa 20 
ature of 2870°K. Future data for RCA photomultipliers a 
will be measured using a color temperature of 2854°K. = 4% 
f At the maximum rated supply voltage. The photocathode = 10 : O£-= 
is fully illuminated. ; 8 | t 
9 See Glossary of Terms, pages 4 and 5. > 6 
The sensitivity shown is in A per lumen incident on a = A 123 | | | 
blue filter combination (JENA UG-5 and JENA BG-12) - 105 
from a tungsten-filament lamp operated at a color tem- 7) S-8 il 
perature of 2870° K. This source approximates the spec- F Dy i 
tral distribution of a P16 phosphor. n 
& The values of radiant sensitivity shown in the graph for ws of 
each spectral response designation are typical and may 3 1 0.1 S 
or may not apply for the tube types shown on this page. Cis 
See page 82 for method of obtaining sensitivities, at any a 6 i T 
wavelength, for any given tube. < | | 
4 | if, 
3 
100 300 500 700 900 1100 1300 


WAVELENGTH - NANOMETERS 


Typical Photocathode Spectral Response Characteristics® 
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1P28 
1P28/V1 
1P28A 
1P28A/V1 
1P22 


7200 


C31022 


4552 
4555 


Basing (Bottom View) 


Socket ** 
AM — 78S11T 


Magnetic Shield** 


94 MIN 
J —S-1562 
k M — 80801B 
1AX. P — 13P32V1 
EnECIOLEnIaS DIRECTION OF AEE 
1.31 a 
DIA. 92S - 3710 
* This dimension for types 1P28/V1 
and 1P28A/V1 is 1.99” +.09”. 
= ee MIN. : < 
Basing (Bottom View) Socket ** 
PHOTOCATHODE — AM — 78S11T 
oa 
.94 MIN, Thea 
Magnetic Shield ** 
ea a M — 80801L 
DIA. ae P — 13P52V1 
MAX. 
©) 3.94 
cas 09 Nines DIRECTION OF RADIATION 
BASE 
JEDEC N2 BII- 88 
eS Hees 
E | 
1,31 MAX. 
DIA. 
92LS—3887 
Lie Basing (Bottom View) Socket ** 
MoE AM — 78S11T 


METAL 
ENVELOPE 


BASE 
JEDEC No. BII- 88 


nw | 
1.31 
MAX, DIA. 


92LS-3418 


i) 
DIRECTION OF RADIATION 


nk 


Magnetic Shield ** 
P — Foil or Tape 


Basing (Bottom View) Socket ** 
AX. O18 C —12CS-M 
ae 
pee . . 
Magnetic Shield ** 
= : P — Foil or Tape 
2.55 .94 MIN. 
MAX. 
Mian. 1.40 al! 
: DIRECTION QF INCIDENT 
335 Riss 
1 +.015 
DUODECAR ee 92LS—3544 
BASE 


Dimensions in inches 


** For key to socket and shield manufacturers and for key 
to terminal connections, see page 11. 


RCA Photomultipliers 


1-1/8’’-Diameter QUANTACON Side-On Types 
Ga-As, Ga-As-P, and Ga-In-As Photocathodes 
Electrostatic-Focus, Circular-Cage Dynode Structure 


Mechanical Electrical 
Maximum Typical Characteristics at specified operating supply voltage, 
Ratings voltage distribution, and 22 C 
No. Oper- Anode 
Dynode A Ree 
Spec- oO) Secon- Supply Average ating py ane Dark Anode 
tral aoe Stages dary Volt- Anode Supply Radiant Luminous® Current — Pulse 
Type and ee Volts (Approx.)  nA@ Rise Remarks9 
Re- Emitting age Current 6 
Ponce No. Cage Bynes V rN and Anode Cathode Anode Cathode x 10 Anode _ Timef 
Struc- be : Distri- A/W mA/W  A/iIm — pA/Im Luminous ns 
a Material : eK: 
ture bution® Sensitivity 
- A/\m ee 
128 C31025C 9 Be-O 1500 0.01 1250 2700 61 20 450 0.045 0.3 <1.5 Ga-As photocathode, UV- 
G Cc @ transmitting-glass window 
10 type. Has essentially 
“flat” sensitivity through- 
out its spectral range of 
200 to 930 nanometers. 
129 C31025B %) Be-O 1800 0.01 1250 2000 48 7 170 0.041 0.4 <1.5 Ga-As-P photocathode, UV- 
Cc Cc @ transmitting-glass window 
10 type. Has high sensitiv- 
ity throughout its spec- 
tral range of 200 to 800 
nanometers. a. 
134 C31025J 9 Be-O 1500 0.01 1250 2700 54 20 400 0.05 0.3 <1.5 Variant of C31025C having 
e C @ a ceramic envelope and a 
10 UV-grade sapphire window. 
Has a spectral response 
range of 150 to 930 
nanometers. ae 
140 C31025K“ 9 Be-O 1500 0.01 1250 1700 43 12 300 0.04 1 <1.5 Variant of C31025C having 
(S (G @ a Ga-In-As Type | photo- 
: 5 cathode and a UV -trans- 
mitting glass window. Has 
a spectral response range 
extending from 200 to 
980 nanometers. : 
141 C31025M4 9 Be-O — +1500 0.01 1250 1900 31 12 200 0.06 1 <1.5 Variant of C31025K having 
c e @ a Ga-In-As Type || photo- 
5 cathode. Has a spectral 
response range from about 
; 200 to 1030 nanometers. 
142 C31025N4 9 Be-O 1500 0.01 1250 1700 30 6 100 0.06 1 <1.5 Variant of C31025K having 
G G @ -a Ga-In-As Type III 
5 photocathode. Has a 
spectral range extending 
from about 200 to 1100 
nanometers. — 
4 Objective Data 
@ Cage Structure: C, circular-cage; |, in-line; and V, vene- 


tian-blind. 

b Averaged over any interval of 30 seconds maximum. 
For voltage distribution, see page 9. 

d At wavelength of maximum response of the spectral re- 
sponse characteristic. 

€ With a tungsten-filament lamp operated at a color temper- 
ature of 2870°K. Future data for RCA photomultipliers 
will be measured using a color temperature of 2854° K. 

f At the maximum rated supply voltage. The photocathode 
is fully illuminated. 


9 See Glossary of Terms, pages 4 and 5. 


C31025C 
C31025B 
C31025K 
C31025M 
C31025N 


C31025J 


100 
80 


60 


40 


20 


ABSOLUTE SENSITIVITY — MILLIAMPERES/WATT 
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) 
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y 
K 


12 PINS 
-040+.002 DIA. 


{II 


700 
WAVELENGTH — NANOMETERS 


CERAMIC 
ENVELOPE 


/ IAT 
LALA | 


B 
va 
ani 


WAVE 
GF 
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er 
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Typical Photocathode Spectral Response Characteristics® 


92LS 


-4029 


Ea Pees | 


92LS-397) 


A 
B 


Basing (Bottom View) Socket ** 


AM — 78S11T 


Magnetic Shield ** 


J —S-1562 
M — 80801B 
P — 13P32V1 
Dy; 4 K 
DIRECTION OF RADIATION 
C31025B ©C31025C C31025M 
C31025K C31025N 

.31 Min. .2 Min. 

.94 Min. -5 Min. 

Basing (Bottom View) Socket ** 
C —12CS-M 


Magnetic Shield ** 
P — Foil or Tape 


DIRECTION OF RADIATION 
504 


Dimensions in inches 


** For key to socket and shield manufacturers and for key 
to terminal connections, see page 11. 


@ The values of radiant sensitivity shown in the graph 
for each spectral response designation are typical 
and may or may not apply for the tube types shown 
on this page. See page 82 for method of obtaining 
sensitivities, at any wavelength, for any given tube. 
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RCA Photomultipliers 


1-1/2” and 3’’-Diameter Special Side-On Types 
Electrostatic-Focus, Circular-Cage and In-Line Dynode Structures 


Mechanical Electrical 


Maximum Typical Characteristics at specified operating supply voltage, 
Ratings voltage distribution, and 22 C 
No. Oper- Anode 
Dynode ; Sensitivit 
Spec- RCA 2 Secon- Supply Averageb ating : Gain “tise ne 
tral Stages dary Volt- Anode Supply Radiant Luminous Current Pulse 
Type and ie Volts : (Approx.) nA@ Rise Remarks9 
Re- Emitting age Current 10° en 
sponse No. Cage Surf V capi and Anode Cathode Anode Cathode ~% Anode Time 
Struc- ae bis Distri- A/W mA/W A/im — pA/Im Luminous ns 
a Material : vane 
ture bution® Sensitivity 
A/\m 
111 4526 10 Be-O 2000 0.1 1250 4400 89 15 300 0.05 2 <2 Dormer-window type having a 
(0; D @ : multialkali photocathode de- 
20 posited on a reflective sub- 
strate. Excellent for 
applications where back- 
ground illumination is 
relatively high. 
qe C70045C 14 Be-O 6000 1.0 5000 _ 60 — 140 5 500 <0O.5 Has extremely fast rise time 
| yi @ : capability.in conjunction with 
1000 high gain. Multialkali photo- 
cathode and UV transmitting 
glass window. 
a7 C70045D 14 Be-O 6000 1.0 5000 _ V2 ~ _ 10 1000 <0O.5 Variant of C70045C having a 
| : Yi @ bialkali photocathode. 
10,000 — 
@ Cage Structure: C, circular-cage; |, in-line; and V, vene- 
tian-blind. 


b Averaged over any interval of 30 seconds maximum. 


For voltage distribution, see page 9. 


At wavelength of maximum response of the spectral re- 
sponse characteristic. 


€ With a tungsten-filament lamp operated at a color temper- 
ature of 2870°K. Future data for RCA photomultipliers 
will be measured using a color temperature of 2854° K. 


At the maximum rated supply voltage. The photocathode 
is fully illuminated. 


9 See Glossary of Terms, pages 4 and 5. 


& The values of radiant sensitivity shown in the graph for 
each spectral response designation are typical and may 
or may not apply for the tube types shown on this page. 
See page 82 for method of obtaining sensitivities, at any 
wavelength, for any given tube. 


ABSOLUTE SENSITIVITY - MILLIAMPERES/WATT 


“400 300 500 700 900 1100 1300 
WAVELENGTH - NANOMETERS 


Typical Photocathode Spectral Response Characteristics® 
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4526" 


TIME — SECONDS 


Typical Time Resolution Characteristics for Indicated Photomultipliers 


-65 MIN. 


+.04 


400+.015 
nes MIN —~— 1 


te 4 | 
at HE .27 MAX. DIA. 


1.56 
MAX. 
DIA. 


* Type is supplied with a B12-43 base 
attached to semiflexible leads. 


PZ 
-6O MIN. 
3.01 
MAX. 
2.60 


PROJECTED 


PHOTOCATHODE 
ae AREA 


Basing (Bottom View) 
With temporary 


DIRECTION 
OF RADIATION— > 
es rasonr acne base attached 
yee MIN. R. 
DORMER 
WINDOW 
PHOTOCATHODE 
10 
TI2 BULB 


WITH SPECIAL 
END CONTOUR 


12AE 


-38 MIN. 


With temporary 
! 44 2.02 base removed 
DYio by 


12 SEMI FLEXIBLE 

| GOLD-PLATED 

DIA.—=| fk LEADS .030+.005 
DIA. 

MIN. LENGTH=1.8 

92LM-3892 


METAL FLANGE 


469 


Basing 


See technical bulletin 


2.560 T 
REF, 1.25 MIN, DIA. 
| se USEFUL 


3.0 


E 
PHOTOCATHODE 
AREA 
v 


COAXIAL FITTING (ANODE) 


10-7 


PHOTOCATHODE FULLY ILLUMINATED 


SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 


t MATES WITH BNC UG-88C/U 
OR EQUIVALENT. 


92LM- 2670RI 


Dimensions in inches 
** For key to socket and shield manufacturers and for key 
to terminal connections, see page 11. 


Socket** 


C —3M12 
E — 9058 


Magnetic Shield ** 


M — 80802M 
P — 17P33V1 


Socket ** 
AL — 435SBA 


Magnetic Shield** 
P — Foil or Tape 


RCA Photomultipliers 


3/4” -Diameter Head-On Types 
Electrostatic-Focus, In-Line Dynode Structure 


Mechanical Electrical 
Maximum Typical Characteristics at specified operating supply voltage, 
Ratings voltage distribution, and 22 C 
No. Bynode Oper- Anode 
: Sensitivit : 
Spec! of Secon. | Supply Averaged ating y a Dark Anode 
tral ee Stages dary Volt. Anode  SUPPlY Radiant Luminous® _ Current Pulse 
R Type and ree. c Volts ; (Approx.).  nA@ Rise Remarks9 
e- Emitting age urrent 10° £ f 
sponse No. Cage ae V mA — and Anode Cathode Anode Cathode ~%* Anode Time 
Struc- oe ae Distri- A/W mA/W A/iIm — pA/Im Luminous. ns 
a Material , : ie 
ture bution® : Sensitivity 
: ae A/\m 
110 8644 10 Be-O 2100 0.5 1500 6900 64 16 150 0.11 3 <1.5 Parent type. Has multialkali 
(S-20) | F @ : photocathode providing re- 
30 sponse to about 800 nanometers. 
Intended for red and near IR 
applications. 
110 8645 10 Be-O 1800 0.1 1500 6900 64 16 150 0.11 3 <2 ~~ Type 8644 with integral 
(S-20) | F @ voltage-divider network en- 
30 capsulated in magnetic shield. 
114 c70042p. ~—s«10 Be-O 2100 0.5 1500. 4300 #60 10 #140 ~ 0.071 6 <1.5 Multialkali photocathode 
| = @ type having fused-silica 
30 window for extended UV 
_response. 
131 c70042K4 10 Be-O 2100 0.5 1500 3600 45 20 250 0.08 6 <1.5 Variant of 8644 having an 
| E @ ERMA III photocathode pro- 
30 viding response to about 
930 nanometers. 
132 c70042R4 10  Be-O 2100 0.5 1500 5500 44 25 200 0.125 2 <1.5 Variant of 8644 having an 
| E : @ : ERMA || photocathode pro- 
30 viding response to about 
880 nanometers. 
A Objective Data 
@ Cage Structure: C, circular-cage; |, in-line; and V, vene- 100 ps 
tian-blind. , 80 he ! 40% 
b Averaged over any interval of 30 seconds maximum. E 60 114 -20 
For voltage distribution, see page 9. = % | 
d At wavelength of maximum response of the spectral re- o | 132 
sponse characteristic. wa ERMA II 
€ With a tungsten-filament lamp operated at a color temper- os 20 13 
ature of 2870°K. Future data for RCA photomultipliers ce 1 
will be measured using a color temperature of 2854° K. =i ERMA Ill 9 
f At the maximum rated supply voltage. The photocathode = 10 OES \h 
is fully illuminated. = 8 a 
' 
9 See Glossary of Terms, pages 4 and 5. > 6 [ 
® The values of radiant sensitivity shown in the graph for = | if 
each spectral response designation are typical and may = | | 
or may not apply for the tube types shown on this page. 7) if 
See page 82 for method of obtaining sensitivities, at any Tt : 
wavelength, for any given tube. 7p) 
= 
9, 
2 1 0.1 fo 
B 
a 6 | 
if it 
4 + HE + 
3 
100 300 500 700 900 1100 1300 


WAVELENGTH - NANOMETERS 


Typical Photocathode Spectral Response Characteristics® 
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8644* 755° Basing (Bottom View) Socket ** 


C70042D* With temporary AM-— 59-402 
C70042K* base attached AL — 212FTSC 
- . FACEPLATE — C —3M12 
C70042R* | E —9058 
PHOTOCATHODE if, 2 
Magnetic Shield** 
M — 80801N 
T6 BULB " P — 10P40 
With temporary 
base removed 
PERMANENT BASE 
JEDEC No. EI2—72 
AND PROTECTIVE 
HELL 
a 
MAX. DIA. 
— 12 SEMIFLEXIBLE LEADS 
MIN. LENGTH= .75 
* Types are supplied with a B12-43 6 This dimension for type C70042D re 
attached to semiflexible leads. is 0.81" max. 
8645 Basing (Bottom View) Socket ** 
Not required. Type 
has semiflexible leads. 
7 
PHOTOCATHODE PHOTO- 
CATHODE 5 = 
fey: Magnetic Shield ** 
Integral with tube 
and connected 
4.50+.05 SHIELD to photocathode. 


502 


INSULATING 
PLASTIC 
MATERIAL 


VOLTAGE 
— DIVIDER 


NETWORK 
i 155 DIA. 
05 
24MIN DIA 


92LS-3047RI 


—7 : 3 eee 
es Dimensions in inches 


** For key to socket and shield manufacturers and for key 
to terminal connections, see page 11. 


PHOTOCATHODE FULLY ILLUMINATED 
8] A — 3/4”-DIAMETER, 10-STAGE, IN-LINE TYPES 
B — 3/4”-DIAMETER, 6-STAGE, IN-LINE TYPES 


TIME — SECONDS 


500 1000 2000 2500 
SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 


Typical Time Response Characteristics for 3/4’ Diameter 
6- and 10- Stage Photomultipliers 


RCA Photomultipliers 


3/4” -Diameter Head-On Types (cont'd) 
Electrostatic-Focus, In-Line Dynode Structure 


Mechanical ‘Electrical 
Maximum Typical Characteristics at specified operating supply voltage, 
Ratings voltage distribution, and 22 C 
No. Buned Oper- Anode 
ynode ; Sensitivity Dark Anode 
Spec- RCA of Secon. Supply Averageb ating sso Gain a oe Ne 
tral Stages ar Volt- Anode  SUPPly Radiant Luminous® ie Bie 
Re Type and ; y eS : Girone Volts : Lee eres TAPRIOX?) nA@ _ Rise Remarks9 
conan No. Cage ee oy : YN and Anode Cathode Anode Cathode * 10 _ Anode Timef 
: Struc- Sut vee Distri- AIW mA/W | Alim pA/\m _Luminous ns 
ture? Materiel bution® Sensitivity 
107 7767 10 Be-O 1500 0.5 1250 13,000 — 48 16 60 ps2) 4 -<2 Parent type. Designed 
(S-11) | E : : @ primarily for compact scin- 
: : | 7.5 _ tillation counting systems 
and general applications. 
107 7764 6 BeO | 1500 05 1200 480 48 06) 60 0.01 2 <1.5 Variant of 7767 having 6 
(S-11) | B @ _ stages and stiff-lead stem. 
107 4802 42 BeO 2000 05 1500. 160,000. 60 200 | 75 27 | 200 <2  12-stage variantof7767 
(S-11) | | : M @ _ having higher gain capability. 
: : : : : 200 
115 4516 10 BeO. | 1800 05 | 1500 56,000 71. 47, 60 | Og 0.2 <2. Variantof7767 having 
| E : : @ _ bialkali photocathode, 
i : : 
121 C31005 12 BeO 2500 05 2100 9200 i a = 1 : 04 <2. Type is designed for UV 
| N min. @ min. @ min @ _ detection within the spectral 
253.7 25397, 3000 _ range from 180 to 355 nano- 
nm nm A/W meters. Has cesium-telluride 
photocathode and UV-grade 
¥ eee : ee ees ee eee ee nsec Soppnire Window... 
125 C70128 12 Be-O 1800 0.5 1500 3000 | 15) — - 0.2 0.5 7<2 : Type is designed for UV 
| M @- @ @ : _ detection within the spectral 
25347, 253; 7 3000 - range from 105 to 355 nano- 
nm | nm A/W _ meters. Has cesium-telluride 


- photocathode and lithium 
_ fluoride window. 


100 
80 
60 


4 Cage Structure: C, circular-cage; |, in-line; and V, vene- 
tian-blind. 


b Averaged over any interval of 30 seconds maximum. 


For voltage distribution, see page 9. 40 


At wavelength of maximum response of the spectral re- 
sponse characteristic. 


© With a tungsten-filament lamp operated at a color temper- 
ature of 2870°K. Future data for RCA photomultipliers 
will be measured using a color temperature of 2854° K. 


20 


f At the maximum rated supply voltage. The photocathode 
is fully illuminated. 


3 See Glossary of Terms, pages 4 and 5. 


@ The values of radiant sensitivity shown in the graph for 
each spectral response designation are typical and may 
or may not apply for the tube types shown on this page. 
See page 82 for method of obtaining sensitivities, at any 
wavelength, for any given tube. 
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Typical Photocathode Spectral Response Characteristics® 
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7767 
4802* 
4516 


* Type is supplied with a B20-102 base 


attached to semiflexible leads. 


7764 


€31005* 


* Type is supplied with a B20-102 base 


attached to semiflexible leads. 


70128 


* Type is supplied with a B20-102 base 


attached to semiflexible leads. 


755 . common, Basing (Bottom View) 


4516 4802 7767, 4516 
FACEPLATE —~ 3.94 Max. 3.80 Max. 
350°°° 3,514.18 
PHOTOCATHODE =f) 30Max. _—_.28 Max. © 
38 Max. -30 Max. 
75 Min. 1.5. Min. | 


T6 BULB 


Basing (Bottom View) 4802 


With temporary 
base removed 


With temporary 
base attached 
PROTECTIVE 
SHELL 


MAX. DIA. 
eames SEMIFLEXIBLE LEADS 
MIN. LENGTH=E 
; copa DY ae % 
6 Type 4802 has 14 semiflexible leads. As 
Aa ioe0 r Basing (Bottom View) 


ane 
PHOTOCATHODE — 


T6 
BULB | 
SMALL-BUT TON 


MAX 
NINAR 9-PIN BASE 
JEDEC N2 E9-37 | 


| 


Ae A LU & 
78 > 
UAX. 92CS-10696RI 


Basing (Bottom View) 


FACEPLATE With temporary With temporary 
ast base attached base removed 
re 
PHOTOCATHODE Re ee an 
¢ NC NC bY 
T6 BULB aa DY3 OYi2 
MAX, DYg (2) 
3.26208 DY6 DY; O (2) Yio 
Ki) 0v4 © 
DY, 
(7) OY2 be 
DYg 
14 SEMIFLEXIBLE LEADS —_—_s 3 
MIN. LENGTH = 1.5 athe 4 
: K 2 474 
92LS-3879 
Max DIA. = Basing (Bottom View) 
50 MIN, 
FACEPLATE =| TATE S * 4 
With temporary With temporary 


base removed 


base attached 


PHOTOCATHODE 
¢ NE NC bye 


OO 


T6 BULB 


(——_ 14 SEMIFLEXIBLE 


PLATED LEADS 
MIN. LENGTH = 1.5 


82LS—3880 


Dimensions in inches 
** For key to socket and shield manufacturers and for key 
to terminal connections, see page 11. 


Socket ** 
4802 


AL — 220FTC 
C —20-PM 


Magnetic Shield ** 


M —80801N 
P —10P40 


Socket ** 
G — 69005 - 7957 


Magnetic Shield** 


M —80801M 
P —10P25 
Socket ** 

AL — 220FTC 
C —20-PM 


Magnetic Shield** 


M —80801N 
P —10P40 
Socket ** 

AL — 220FTC 
C —20-PM 


Magnetic Shield ** 


M —80801N 
P —10P40 


RCA Photomultipliers 


3/4’ -Diameter Ruggedized Head-On Types 
Electrostatic-Focus, In-Line Dynode Structure 


Mechanical —_ ee io Electrical 
Maximum Typical Characteristics at specified operating supply voltage, 
Ratings voltage distribution, and 22 C 
No. pynede Oper- Anode | 
: : Sensitivit : 
Spec- a of Secon. | Supply Averageb ting... ee YP Netcare ices! Dark Anode 
tral we Stages dary — Volt- Anode Supply Radiant Luminous® Current | Pulse 
R Type and cis Volts ening : sr (Approx.) nA@ Rise Remarks9 
e- Emitting age Current : 10° iain 
sponse No Cage Suet V -<ay\ and Anode Cathode Anode Cathode * Anode Time 
Struc- a aoe Distri- A/W  mA/W A/im_— pA/Im | _ Luminous ns 
‘ a. Material ee : : : Bane 
ture bution Sensitivity 
; Ree eee -L cic ibidacick olbtdasidedtied OL eaies Uctnend Rican ican mile oad ns ee 
107 4460 10 Be-O 1500 05 1250 . 6000 48 7.5 60 0.125 6 <2 Parent type. Subjected to 
(S-11) | D : : : : @ _ 100% testing for shock and 
: : : : : 75 - vibration per MIL-E-5272C. 
_ Design tests for vibration 
- and acceleration. 
101 c701028 10 | BeO | 1500, 0.01 1250 310 2.8 3.3. 30 0.11 800 <2 Variantof4460havingS-1 
(S-1) : | : : : E : : : @ : _ response and design tests 
: 4 _ for shock, vibration and 
- acceleration. 
107 C701020E«=—«10”~=*=~Cté‘i‘éi CO SC1500'«|,SOS)S”*é‘250”2~S*”sété‘«xa800':ti=SS~<“‘i‘«‘z*<“<‘zZTC*CLIG)™”™C«dAOCUC <2 ~~ (Variantof4460having 
(S-11) | : : E : : : : @ “non-magnetic” construction. © 
: : : : US} 
115 c70102M 10 BeO 1800 05. 1800 32,000 +=—79 27 67 0.4 02 <2. Variant of 4460 havinga 
| : E : : : @ : bialkali photocathode. 
; : 
124 C70102N 10 BeO = 1500. 05 1250 4800 : 22 : (RY) 0.067 22 -<2 Variant of 4460 having a UV- 
| E : @ _ transmitting glass window. 
: : : 7.5 
139 c70042s4 10 Be-O 1800 05 1500 15,000 60 20 80 0.25 1 <2. Has high-temperature bialkali 
| E : : @ _ (Na-K-Sb) photocathode which. 
: : : : : 10 _ permits tube operation at : 


- temperatures as high as 
+150° C. Has design tests 
for shock, vibration, and 

. acceleration. ou. 


& Objective Data 


Cage Structure: C, circular-cage; |, in-line; and V, venetian- 
blind. 


Averaged over any interval of 30 seconds maximum. 


For voltage distribution, see page 9. 


At wavelength of maximum response of the spectral re- 
sponse characteristic. 


With a tungsten-filament lamp operated at a color tempera- 
ture of 2870°K. Future data for RCA photomultipliers will 
be measured using a color temperature of 2854°K. 


At the maximum rated supply voltage. The photocathode is 
fully illuminated. 


9 See Glossary of Terms, pages 4 and 5. 


@ The values of radiant sensitivity shown in the graph for 
each spectral response designation are typical and may 
or may not apply for the tube types shown on this page. 
See page 82 for method of obtaining sensitivities, at any 
wavelength, for any given tube. 
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4460 

C70102B* 
C70102E* 
C70102M* 
C70102N* 


* Types are supplied with a B12-43 base 
attached to semiflexible leads. 


C70042S* 


* Type is supplied with a B12-43 base 
attached to semiflexible leads. 


Environmental Testing 


RGA Type No. 


_ Military 
_ Specification 
C70102M 
C70102N 
ICE mee et TCT Foun 
C70102E 


~ MIL-E-5272C ~ 


a  MIL-E-5272C, 13 April 1959 Amendment 1, 5 January 1960. 
b Quality Conformance Inspection for ruggedized types: 


100% — each tube tested 
Sample — some tubes tested 


PHOTOCATHODE we 


T6 BULB 


PERMANENT BASE 

JEDEC No. El2—72 

AND PROTECTIVE 
SHELL 


Basing (Bottom View) 
C70102E, 

C70102M, C70102N 
With temporary 

base attached 


C70102B 
With temporary 
base removed 


Socket ** 

AM-— 59-402 
AL — 212FTSC 
C —3M12 

E —9058 


Magnetic Shield ** 


M —80801N 
P —10P40 


4460, C70102B4, C70102E4, 
C70102M4, C70102N4 


Socket ** 
AM-— 59-402 
AL — 212FTSC 
C —3M12 

E —9058 


Magnetic Shield ** 


M —80801N 
P —10P40 


78 : ‘ 
MAX. DIA. 
ee 12 SEMIFLEXIBLE LEADS 
MIN. LENGTH =1.75 
92LS-3986 4with temporary 
base removed 
755 . . 
ax. Basing (Bottom View) 
vin With temporary With temporary 
Faceplate —|| PIA. base attached base removed 
REFLECTIVE (7 ; 
BAND UNDER é if q 
LIGHT SHIELD 
PHOTOCATHODE A 
685+ 035—— 3.8 
MAX. 
T6 BULB 
LIGHT SHIELD 3.26 
+= 15 
WAFER : 
28 


MIN. LENGTH = 1.5 


~ Quality 

_ Conformance 
_ Inspection 
ogee oe 


A ete iaes See ont 
_ Tests pees 
_ Shock Vibration 
11+ 1ms 20 to 2000 Hz 
- 6 impact shocks per axis 15 min total 


_ Design 
~ 100% on 
_ special order 


. Bom 


| Design 


Design — initial production tubes only tested 


30 a Dee 
1141ms 


1 sweep per axis 


— ee te arate ee vie 


20 to 2000 Hz 
6 hrs total 
_ 2sweeps per axis 
oor ae 
20 to 2000 Hz 
15 min total 
1 sweep per axis 
~ ) 20 to 2 g’s 
20 to 2000Hz 
_ 6hrs total 
2 sweeps per axis 
20 + 2 g's 
20 to 2000 Hz 
_ 6 hrs total 
2 sweeps per axis 


6 impact shocks per axis 


30+3 Q's 
11+ 1ms 
6 impact shocks per axis 


Dimensions in inches 
** For key to socket and shield manufacturers and for key 


to terminal connections, see page 11. 


Acceleration 


100 + 10 g's 
1 min per axis 


100 + 10 g's 
1 min per axis 


100 + 10 g's 
1 min per axis 
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1’ -Diameter Head-On Types 
Ruggedized and Non-Ruggedized Tubes 
Electrostatic-Focus, Circular-Cage and In-Line Dynode Structures 


Spec- 


RCA 
ae Type 
ci No. 
sponse 
115 C31016F 
139 c31016G 
131 C31026 


4 Objective Data 


Mechanical 
No Dynode 
of 
Secon- 
Stages 
dary 
and Seis 
Emitting 
Cage 
Surface 
Struc- E 
a _ Material 
ture 
10 Be-O 
Cc 
10 Be-O 
Cc 
12 Be-O 


Maximum 
Ratings 
Oper- 
Supply Averageb ating 
Volt. Anode Supply 
age Current _—*Vo'its 
V mA and 
Distri- 
bution® 
1500 0.02 1250 
K 
1800 0.02 1500 
K 
2200 0.5 1800 
P 


a Cage Structure: C, circular-cage; |, in-line; and V, venetian- 


blind. 


b Averaged over any interval of 30 seconds maximum. 


For voltage distribution, see page 9. 


d At wavelength of maximum response of the spectral re- 


sponse characteristic. 


With a tungsten-filament lamp operated at a color tempera- 


ture of 2870°K. Future data for RCA photomultipliers will 
be measured using a color temperature of 2854°K. 


fully illuminated. 


9 See Glossary of Terms, pages 4 and 5. 


At the maximum rated supply voltage. The photocathode is 


The values of radiant sensitivity shown in the graph for 


each spectral response designation are typical and may 

or may not apply for the tube types shown on this page. 
See page 82 for method of obtaining sensitivities, at any 
wavelength, for any given tube. 


Electrical 


RCA Photomultipliers 


Typical Characteristics at specified operating supply voltage, 
voltage distribution, and 22 C 


Anode 


WAVELENGTH - NANOMETERS 


Typical Photocathode Spectral Response Characteristics® 


Sensitivity Dark Anode 
a a Gain é oe 
vantd Luminous® urrent USe 
crore Hediant: ee (Approx) nA@ _ Rise Remarks9 
Anode Cathode Anode Cathode *19 = Anode -Timef 
AIW mA/W A/im— pA/im ~ Luminous ns 
Sensitivity 
A/im 
36,000 79 30 67 0.45 0.5 <1.5 _— Very short, bialkali photo- 
@ cathode type having design 
y/ tests for shock, vibration, : 
and acceleration per MIL-STD- | 
810B. : 
12,000 60 17 80 0.2 0.5 <1.5 Variant of C31016F having a 
: @ high-temperature bialkali 
20 _ (Na-K-Sb) photocathode which — 
- permits tube operation at : 
- temperatures as high as 
/+150° C. 
26,000 43 150 250 0.6 40 <2  HasanERMAIlII photocathode. 
@ _ Type is designed primarily : 
50 _ for red and near |R laser 
detection applications. 
100 
- 80 = 115 += 40% 
<x 60 : 
= 
40 
, | 
a 131 sf =I 
LW 
a 56 ERMA III 
= 
< 
=I 
=| it oO.£.= 1% 
= 8 139 
' 
SG + 4 
= + a 
rag 1 i 7 ] 
= 
7p) 
4 
pe 
= { 0.1% 
D 8 
6 
< IC | | 
4 + 
3 
100 300 500 700 900 1100 1300 


C31016F * 
C31016G* ex 


REFLECTIVE 
BAND UNDER 


PHOTOCATHODE 


LIGHT 
SHIELD 


T8 BULB 
INSULATING 
PROTECTIVE 
WAFER 


.25 


ae MIN. DIA: _— FACEPLATE 
ior 


Basing (Bottom View) Socket ** 
With temporary AM-— 59-402 
base attached AL — 212FTSC 
Pp Mo C —3M12 
al E —9058 
ees Magnetic Shield ** 


12-PLATED 
SEMIFLEXIBLE LEADS 
.03 DIA. 

LEAD LENGTH 1.5 MIN. 


* Types are supplied with a B12-43 base 
attached to semiflexible leads. 


C31026* 


* Type is supplied with a B20-102 base 
attached to semiflexible leads. 


_ Environmental Testing ; 


RCA Type No. Military — ~ Quality 
Specification Conformance 

: _ Inspectionb 

_C31016F -MIL-STD-810B Design 


_C31016G 


«6 MAX, 


fae eee | 

14 PLATED 
SEMIFLEXIBLE LEADS 
-028 £.004 DIA. 

MIN. LENGTH = 1.5 


92LS—3888 


.75 MIN, USEFUL 
ase PHOTOCATHODE DIA. 


3.45+.08 


4 impact shocks per axis 


Dimensions in inches 


** For key to socket and shield manufacturers and for key 


484 


With temporary 
base removed 


DYio 


Basing (Bottom View) 


P -— Foil or Tape 


Socket ** 


With temporary AL — 220FTC 
base attached C —20-PM 


¢ NE NC py 


483 


With temporary 
base removed 


DY|| 


1-1/2 hrs total 
1 sweep per axis 


Magnetic Shield ** 
P — Foil or Tape 


92LS -388) 
Tests a i 
Shock Vibration _ Acceleration 
(7547 Q's 20.7 g's 100 +10 g's 
114+1ms 50 to 2000 Hz 


a 
b 


to terminal connections, see page 11. 

MIL-STD-810B, 15 June 1967 

Quality Conformance Inspection for ruggedized types: 
100% — each tube tested 
Sample — some tubes tested 
Design — initial production tubes only tested 


41 


RCA Photomultipliers 


1-1/2” -Diameter Head-On Types 
Electrostatic-Focus, Circular-Cage Dynode Structure 


Mechanical Electrical 
Maximum Typical Characteristics at specified operating supply voltage, 
Ratings : voltage distribution, and 22 C 
No. Bynode | * Oper- | a Anode 
| os Sensitivit : 
Spec- BIN of Secon- | Supply Average® § Bt a aramnmanuntnnsimenn bern ceree nae aay Dark = Anode © 
tral Se ES Volt- Anode Supply Radiant Luminous® | Current | Pulse | 
R Type and may Cc Volts csi ee oe esi ee oe WNDDCOXS) nA@ Rise Remarks9 
e Emitting age urrent (ee cet | 
Spore No. Cage ure V nA and _ Anode Cathode Anode Cathode “ss _ Anode Time! - 
Gtricn een e ~ Distri- AIW mA/W Asim | pA/Im Luminous ns 
a Material — : eI : : : Sue at: 
ture : ~ bution : : Sensitivity : 
A/im 
107 6199 10 Cs-Sb 1250 0.75 1000 36,000 — 45 1 /<2.5 _ Parent type. Designed pri- 
(S-11) Cc ‘ : . : : : - marily for scintillation count- 
: ing systems and general app- 
_lications. 
101 7102 10 BeO”  ikbO” O01” 1250 660 80 0.23~S—~S«900~=S< 2.5 | Variant of 6199 for red and 
(S-1) Cc : ae) ; : : @ : near-IR detection systems. 
i 4 
107 2060 10. CsSb 1250 0.75 1000 36000 36 45 £45 ~— 1 45 | <2.5 Variant of 6199 supplied 
(S-11)  ¢C » ; @ with base attached to semi- 
: 20 _ flexible leads. 
115 4517 10. BeO | 1800, 05 | 1500 §6000 79 47 | 67 07 +| O02 | <2 __ Variant of 6199 havinga 
G - G : : : : @ : bialkali photocathode. 
: : : : : Vf : 
132 C7i5IW. -10.~~S«~&BeO.~—=—°'1500-«s«iSSs=~=«~iSG.—S«=«édCQODD«s««AO. 50 | 200 | 025 1 < 2.5 Variant of 6199 having an 
c : : . G é : : : @ : ERMA II photocathode. Type 
: : : : - 20 is designed for red and 
near IR applications. 
= reer rial errens ayes eye Rs on , nies r rege oe | ara mee Pe a ee a eee 
( : 2 © : : : : : : @ : high-temperature bialkali 
: : : : - 10 _(Na-K-Sb) photocathode which 


- permits tube operation at 
temperatures as high as 
>+150 C. 


A Objective Data 


Cage Structure: C, circular-cage; |, in-line; and V, venetian- 
blind. 


Averaged over any interval of 30 seconds maximum. 


For voltage distribution, see page 9. 


At wavelength of maximum response of the spectral re- 
sponse characteristic. 


With a tungsten-filament lamp operated at a color tempera- 
ture of 2870°K. Future data for RCA photomultipliers will 
be measured using a color temperature of 2854°K. 


At the maximum rated supply voltage. The photocathode is 
fully illuminated. 


9 See Glossary of Terms, pages 4 and 5. 


® The values of radiant sensitivity shown in the graph for 
each spectral response designation are typical and may 
or may not apply for the tube types shown on this page. 
See page 82 for method of obtaining sensitivities, at any 
wavelength, for any given tube. 


ABSOLUTE SENSITIVITY - MILLIAMPERES/ WATT 


100 300 500 700 900 1100 1300 
WAVELENGTH - NANOMETERS 


Typical Photocathode Spectral Response Characteristics®™ 
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6199 


7102 

cr : Sees 

C7151W se 

C7151AA r 
FACEPLATE — teed 


* Type is supplied with a B12-43 base 
attached to semiflexible leads. 


10-7 
PHOTOCATHODE FULLY ILLUMINATED 
8} A — 1—-1/2”-DIAMETER, 10-STAGE, CIRCULAR-CAGE TYPES 


TIME — SECONDS 


215 
MAX. 
|DIA. 


= 2 SEMIFLEXIBLE LEADS 
-020+.005 DIA. 


MIN, LENGTH = 2.4 


500 1000 
SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 


1500 


Typical Time Response Characteristics for 1-1/2” -Diameter 
10 -Stage Photomultipliers 


, 


| — FACEPLATE 


Basing (Bottom View) 


BASE 
JEDEC No. BI2-43 


92LS-3987 


Basing (Bottom View) 
With temporary 
base attached 


3:35. 
+ .25 
With temporary 
base removed 
1.25 MAX, 


92LS-3972 


Dimensions in inches 


** For key to socket and shield manufacturers and for key 
to terminal connections, see page 11. 


Socket ** 

AM-— 59-402 
AL — 212FTSC 
C —3M12 

E —9058 
Magnetic Shield ** 
J —S-1561 

M —80802C 
P —17P45 
Socket ** 

AM-— 59-402 
AL — 212FTSC 
C —3M12 

E — 9058 


Magnetic Shield ** 


J —S-1561 
M —80g0o2c 
P —17P45 
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RCA Photomultipliers 


1-1/2” -Diameter Head-On Types (cont’d) 
Electrostatic-Focus, Circular-Cage Dynode Structure 


Mechanical : ; hoc = Electrical 
Maximum : Typical Characteristics at specified operating supply voltage, 
Ratings : voltage distribution, and 22 C 
Be fee i . rete ate tere Ones NRG ce eres centre FS & 
Dynode | _ Oper- Sensitivit : : 
Spec- RCA of Secon. Supply Average® ating — Cee. eee ee iene Dark | Anode 
tral Stages ¢ dar Volt- Anode — Supply Radiant4 = = Luminous® — Current | Pulse | 
Type and y eee me cnn (APPTOX.) nA@ Rise Remarks9 
Re- N Emitting age Current Volts 6 
©: Cage : : Anode Cathode Anode Cathode %* 10 Anode — Timef : 
sponse Surface Vv mA and : : 
Struc- : : | BIKGE AW mA/W A/im_ pA/Im | Luminous ns 
ture® els putonen, : | : Sensitivity 
: ution : : : Es A/\m E 
te foe ; er nee sa nt penitent capetaal apace aun ape LS eC LTT Tre io 
127 C7151U He Cs-Sb 1250 0.75 he _ 8200 25 20 60 §=0.33 " S25, diameter minimum Ag-O-Cs-Bi 
: E i 40 _ cathode and UV-transmitting 
: _ glass window. Spectral range 
\ i ee ee re Cee ee ee i hr ont CUE ne re 
137 C7IBIY 110 7 BeO © 1500 O06 1250 | (2400; 40 © 12 1 200 | 006 | 3 <2.5 Variant of C7151U havingan 
Cc 7G i : : : @ : _ ERMA II photocathode, an ultra- - 
10 - violet transmitting glass win- 
_ dow, and copper-beryllium dy- 
_ nodes. Has a spectral range 
138 C71512 10 CsSb 1500 . 05 1250 30,000 73) 70) 170 20:40 _ Variant of C7151U having an : 
@ : : AG : i : : ERMA | photocathode. Has a : 
_ multialkali photocathode peaked — 
in the blue region of the : 
ae Pe oe meh ee eek) UB ee ene an ae ee ING Cott Meme I epee aa 
107 4438 “10 ‘CsSb 0.75 ~=+1000 ~—. 21,600 0.6 — Sturdy type for compact scint- 
(S-11) Cie : _ G : - tillation counting systems. 
107 4439 10 GsSb 1260 ~0.75. ~~ 1000 21,600, 36 += «+27, 45 «| 06 
(S-11) Cc G : : _ temporary base attached to 
: - semiflexible leads. 
107 4440 10 CsSb 1250 =0.75 1000 21,600 | 36 7 | 45 | 06 16 <2.5 Variant of 4439 supplied with 
(S-11) (G 2 : : : : : @ _ permanently attached base. 
107 2067 P40. | CsSb. 1250. 0.75. 1000 16,200 60. | 20 ~~ 
(S-11) Cc : — D i : : : @ : which allows collection of 


20 _ radiation over a solid angle 
of greater than 27 steradians. 


4 Cage Structure: C, circular-cage; |, in-line; and V, venetian- Ne 107 A 
blind. r * — $-11 ae E 
b Averaged over any interval of 30 seconds maximum. ke 60 aii i 
© For voltage distribution, see page 9. = 40 138 | 
d at wavelength of maximum response of the spectral re- o ERMA I 137 
sponse characteristic. a ERMA Tl 
€ With a tungsten-filament lamp operated at a color tempera- Q 20 5 
ture of 2870°K. Future data for RCA photomultiplier will 2 
be measured using a color temperature of 2854°K. =i 127 4% 
f At the maximum rated supply voltage. The photocathode is = 10 Q£-= 
fully illuminated. = 8 T 
' 
9 See Glossary of Terms, pages 4 and 5. > 6 
® The values of radiant sensitivity shown in the graph for = ; | 
each spectral response designation are typical and may = 
or may not apply for the tube types shown on this page. 7) | 
See page 82 for method of obtaining sensitivities, at any Ti 5 
wavelength, for any given tube. ” 
= 
= A% 
a 0 
° 8 ! zi 
MO ¢ iv 
< + 
4 
3 
100 300 500 700 900 1100 1300 


WAVELENGTH - NANOMETERS 


Typical Photocathode Spectral Response Characteristics®™ 


C7151U 
C7151Y 
C7151Z 


4439* 


* Type is supplied with a B12-43 base 
attached to semiflexible leads. 


2067* 


* Type is supplied with a B12-43 base 
attached to semiflexible leads. 


PHOTOCATHODE ——| 


BASE 
JEDEC GROUP 4 


te 1,50+ .08 
DIA, = 
1.00 MIN. 
DIA. 
| -|—FACEPLATE 


—PHOTOCATHODE 


Tl2 BULB 


BASE 
JEDEC No.BI2—43 


92LS —3546 


PHOTOCATHODE Zi 


712 BULB 


12 SEMIFLEXIBLE 
LEADS 
MIN, LENGTH = 1.5 


92LS—4013 


FACEPLATE 


Gouger re 
1.24 MIN. 
Bees DIA. fal 
7 7 


TI2 BULB 


No. BI2 -186 


92LS- 4014 


1.50+.06 
DIA. 


1.24 MIN. 
OIA. 


-| —— FACEPLATE 
75 LR. oO H | 
PHOTOCATHODE — 
2.44 
+.06 
2.80 
Tl2 BULB Hee 
METAL oH 
FLANGE Togo eh oof 


1.56 MAX. DIA.—> Ly i t 
12 SEMIFLEXIBLE 


LEADS 
MIN. LENGTH = 1.5 


92LS-4023 


With temporary 
base attached 


Basing (Bottom View) 


Basing (Bottom View) 4439 
With temporary 
base attached 


by, ~=«K 


With temporary 
base removed 


Basing (Bottom View) 


With temporary 
base removed 


Dimensions in inches 


*%* For key to socket and shield manufacturers and for key 


to terminal connections, see page 11. 


ve Basing (Bottom View) 


Socket** 
AM-— 59-402 
AL — 212FTSC 
C —3M12 

E —9058 


Magnetic Shield ** 


J —S-1561 

M —80802C 
P —17P45 
Socket ** 

AM— 59-402 
AL — 212FTSC 
C —3M12 

E —9058 


Magnetic Shield ** 


P —17P30 
Socket ** 

AM-— 59-402 

AL — 212FTSC 

C —3M12 

E —9058 
Magnetic Shield ** 
P —17P30 
Socket ** 

AM-— 59-402 

AL — 212FTSC 

C —3M12 

E —9058 
Magnetic Shield ** 


P -— Foil or Tape 
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RCA Photomultipliers 


1-1/2’ -Diameter Ruggedized Head-On Types 
Electrostatic-Focus, Circular-Cage Dynode Structure 


Mechanical Electrical 
Maximum Typical Characteristics at specified operating supply voltage, 
Ratings voltage distribution, and 22 C 
No. pynede Oper- Anode : 
; Sensitivit : 
Spec- RCA a Secon- Supply Averageb ating ; svete = eae Gain, Dark | node 
tral Stages dary Volt- Anode Supply Radiant Luminous® Current Pulse _ 
Type and ed Volts ew & minal souidhbisniginessitetedad HAPPTOX.) nA@ 4 Risop Remarks9 
Re Emitting age Current : : : : Gt ee : 
sponse No. Cage Sys V aay and Anode Cathode Anode Cathode x 10 Anode Timef 
Strice* oe Distri- AN mAIW. Alim pA/Im Luminous ns — 
a Material é : : ae 
ture bution® : Sensitivity 
mae pA Me: ee 
107 4441A 10 Cs-Sb 1250 0.75 1000 21,600 36 27 45 : 0:6 16 <2.5 _ Parent type. Each tube is 
(S-11) Cc D @ _ subjected to 100% testing 
20 _ for shock and vibration per 
: - MIL-E-5272C. Design tests 
- for vibration and accelera- 
107 4441 10 Cs-Sb 1250 0.75 1000 21,600 Sey 45 0.6 : 16 -<2.5 Variant of 4441A having de- 
(S-11) Cc D : : : @ : _ sign tests for shock, vibra- 
20 : - tion, and acceleration per 
107 4461 10 Be-O 1500 1.0 1250 8000 48 10 60 0.17 5 <2.5 Variant of 4441A having cop 
(S-11) @ D : : : @ - per-beryllium dynodes. Each 
: : : 10 _ tube is subjected to 100% 
- testing for shock and vibra- 
_ tion per MIL-E-5272C. Design 
- tests for vibration and 
ere . i ceoineas  SCCEIOTALION 
110 C70114C 10 Be-O 1800 1.0 1500 10,800 UW #48) 180 0.14 : 4 72 : Variant of 4461 having S-20 
(S-20) Cc G @ : - response. Has-design tests 
: : : : 10 _ for shock, vibration, and 
: ok ‘uns omornane ooo eration per MIL-E-5272C 
115 C70114F 10 Be-O 1800 0.5 1500 39,000 79 33 67 0.49 0.3 <2 ~~ Variant of C70114C having a 
@ G : : @ - bialkali photocathode. Has 
: il _ design tests for shock, vibra- 
_ tion, and acceleration per 
117 C70114J 10 Be-O 1800 0.5 1500 39,000 79. «33 67 049 «£402 | <2 
Cc G : ; @ : - UV-transmitting glass window. | 
: : : 7 : _ Is 100% tested for shock and 


vibration per MIL-E-5272C on _ 
_ special order. 


@ Cage Structure: C, circular-cage; |, in-line ; and V, venetian- 
blind. 


Averaged over any interval of 30 seconds maximum. 


© For voltage distribution, see page 9. 


At wavelength of maximum response of the spectral re- 
sponse characteristic. 


With a tungsten-filament lamp operated at a color tempera- 
ture of 2870°K. Future data for RCA photomultipliers will 
be measured using a color temperature of 2854°K. 


At the maximum rated supply voltage. The photocathode is 
fully illuminated. 


9 See Glossary of Terms, pages 4 and 5. 


®B The values of radiant sensitivity shown in the graph for 
each spectral response designation are typical and may 
or may not apply for the tube types shown on this page. 
See page 82 for method of obtaining sensitivities, at any 
wavelength, for any given tube. 


ABSOLUTE SENSITIVITY - MILLIAMPERES/WATT 


“400 300 500 700 900 1100 1300 
WAVELENGTH - NANOMETERS 


Typical Photocathode Spectral Response Characteristics® 
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4441A 
444} 

4461 
C70114C* 
C70114F* 
C70114J * 


1.50 + .06 


DIA. 
1.24 MIN. 
FACEPLATE 4 DIA. 


PHOTOCATHODE a 


2.8! 
+.06 


Basing (Bottom View) 
4441A, 4441, 4461 


Basing (Bottom View) Socket ** 
C70114C, C70114F, AM— 59-402 
C70114J AL — 212FTSC 

: C —3M12 
With temporary E —9058 
base attached 


p_ DYio 


P —17P30 


Tl2 BULB 


* Types are supplied with a B12-43 base 
attached to semiflexible leads. 


“RCA Type No. 


ran 
4461 


701145 


4441 
-€70114C 
/C70114F 


1.56 MAX. 
DIA. 
Military Quality: 
_ Specification _ Conformance 
Inspection 
~ MIL-E-5272C =———«:100% 
ae oi 
“MIL-E-52726 ~~ 100% on special 
_ order 
Design 


12 SEMIFLEXIBLE 
— LEADS 
MIN. LENGTH #1.5 


3.18 
MAX. 


C70114C 


With temporary 
base removed 


92LS-—4024 


Tests _ 
Shock 


30 +3 g’s 
11 +1 ms 
6 impact shocks per axis 


e 30+3 g's 
11+1ms 
6 impact shocks per axis 


30 +3 g's 
-1141ms 
_6 impact shocks per axis 


C70114F, C70114J 


With temporary 
base removed 


Vibration 


20 +2 g's 

20 to 2000 Hz 
15 min total 

1 sweep per axis 
20 +2 q's 

20 to 2000 Hz 
6 hrs total 

2 sweeps per axis 
20 +2 g's 

20 to 2000 Hz 
15 min total 

1 sweep per axis 


2042 q's 


20 to 2000 Hz 

6 hrs total 

2 sweeps per axis 
20+ 2 q's 

20 to 2000 Hz 

6 hrs total 

2 sweeps per axis 


a MIL-E-5272C, 13 April 1959 Amendment 1, 5 January 1960. 
b Quality Conformance Inspection for ruggedized types: 


100% — each tube tested 
Sample — some tubes tested 


Design — initial production tubes only tested 


Dimensions in inches 


** For key to socket and shield manufacturers and for key 
to terminal connections, see page 11. 


- Acceleration 


100 +109's 


1 min per axis 


“100 +10 g's 


1 min per axis 


100 +10 g’s 


1 min per axis 


Magnetic Shield** 
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RCA Photomultipliers 


1-1/2" -Diameter Ruggedized Head-On Types (cont'd) 
Electrostatic-Focus, Circular-Cage Dynode Structure 


Mechanical area Eecuicl! a 
Maximum : Typical Characteristics at specified operating supply voltage, 
Ratings : voltage distribution, and 22 C 
No. D d Oper- Anode 
Nels ; Sensitivity : Dark Anode 
Spec- RCA oe Secon- Supply Average — BRING nines Ses ae E ar ai : 
tral Stages gor Volt. Anode  SuUPPIY — Radiant@ _ Luminous® , Current ave? 
2 Type and : y a eave VON aus gee ree cae aes es (Approx.). nA@ Rise Remanted 
ees Re Cage ee Vv ik and Anode Cathode Anode Cathode *10 = Anode Timef 
a Struc- ou es — Distri- A/W mA/W A/im — pA/im | -~ Luminous ns 
ture? pare : —bution® | : : : Sensitivity | 
107 C7151N 10 Be-O 1600 0.5 - 1500 57,000 10 Oe 85 0.82 0.8 <2.5 Type is subjected to 100% 
(S-11) c : G : : : : @ : testing for vibration per 
: : 20 MIL-E-5272C. Design tests 
_ for shock, vibration, and 
acceleration. ‘‘Non-magnetic”’ 
construction employed. 
115 C71510 10 Be-O 1800 0.5 1500 39,000 79 | 33 67 0.49 : 0.3 <2 Variant of C7151N having a 
© G : : : @ _ bialkali photocathode. Has 
: : 7 : design tests for shock, vibra- 
tion, and acceleration per 
MIL-E-5272C. 
“ ' aes : 7 ane es a se Le ae ome oe, yes a “ ' oe ee oe nea ae eS ae cae / eyes plano sec 
(S-11) aC : : G : : : : : : @ : Each tube is 100% tested for 
: : : 20 - vibration per MIL-E-5272C. 
: - Design tests for shock, vi- 
- bration, and acceleration. 
115 C70132A 10 | Be-O 1800 0.5 - 1500 65,000 79 55 | 67 0.82 : 0.4 Sy) Variant of C70132B having a 
CG : G : : : : @ : - bialkali photocathode. Has 
: : : : 6.7 design tests for shock, 


- vibration, and acceleration 
per MIL-E-5272C. 


Cage Structure: C, circular-cage; |, in-line ; and V, venetian- 
blind. 


Averaged over any interval of 30 seconds maximum. 


For voltage distribution, see page 9. 


At wavelength of maximum response of the spectral re- 
sponse characteristic. 


With a tungsten-filament lamp operated at a color tempera- 
ture of 2870°K. Future data for RCA photomultipliers will 
be measured using a color temperature of 2854°K. 


At the maximum rated supply voltage. The photocathode is 
fully illuminated. 


See Glossary of Terms, pages 4 and 5. 


The values of radiant sensitivity shown in the graph for 
each spectral response designation are typical and may 
or may not apply for the tube types shown on this page. 
See page 82 for method of obtaining sensitivities, at any 
wavelength, for any given tube. 


ABSOLUTE SENSITIVITY - MILLIAMPERES/WATT 


“400 300 500 700 900 1100 1300 
WAVELENGTH - NANOMETERS 


Typical Photocathode Spectral Response Characteristics® 
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C7151N* 
C71510* 


* Types are supplied with a B12-43 base 
attached to semiflexible leads, 


C70132B* 
C70132A* 


* Types are supplied with a B12-43 base 
attached to semiflexible leads. 


_ Environmental Testing 


ann oil Mica Cee 


Specification 
. C70132B 
C70132A 


\50 4,08 Basing (Bottom View) Socket ** 
FACEPLATE : DIA. | With temporary AL — 212FTSC 
base attached Gy = 3mi2 
PHOTOCATHODE. — E —9058 
Tl2 BULB 


Magnetic Shield ** 
P — Foil or tape 


2 GOLD-PLA 


{ C71510 C7151N 


SEMILERBLE Leos : al [+—.27 MAX. DIA. With temporary With temporary 
92LS -3130RI base removed base removed 
1.50.06 Basing (Bottom View) Socket ** 
Agere een C70132B, C70132A AM— 59-402 
O1A. With temporary AL — 212FTSC 
. base attached C —3M12 
75:1: R: 
< » Ovo E —9058 
f @) 
PHOTOCATHODE — 
Seeds Magnetic Shield** 
P — Foil or tape 
METAL 
FLANGE bh a 
1.56 MAX. Dia. —=] C70132A C70132B 
BESeMIFLEXOLE ss MAX, DIA. With temporary With temporary 
“eoeeg gareee ey s—| base removed base removed 
: ‘ 92LS-4023 
Gai Smetana Pree i ee : e - i ia | 
Conformance _ Shock Vibration Acceleration 
inspection 9 Seer | Cth el he ceea ck eR atest es 
100% = -20+2 q's = 
20 to 2000 Hz 
15 min total 
- : i _ . 1 sweep per axis 
Design 3043 g's 20+ 29's 100 +10 g’s 
: ~11+1ms 20 to 2000 Hz 1 min per axis 
_ 6 impact shocks per axis 6 hrs total 
| RRR Set Bere ATT oe cn 2 sweeps per axis 
_ Design 30 +3 g's 20+ 24's 100 +10 g's 
: _11+1ms 20 to 2000 Hz 1 min per axis 


_ 6 impact shocks per axis _6 hrs total 
: 2 sites per axis 


a MIL-E-5272C, 13 April 1959 Amendment 1, 5 January 1960. 
b Quality Conformance Inspection for ruggedized types: 

100% — each tube tested 

Sample — some tubes tested 

Design — initial production tubes only tested 
Dimensions in inches 
** For key to socket and shield manufacturers and for 

key to terminal connections, see page 11. 
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RCA Photomultipliers 


2” -Diameter Head-On Types 
Electrostatic-Focus, Circular-Cage Dynode Structure 


Mechanical f ; Electrical ‘ 
Maximum Typical Characteristics at specified operating supply voltage, 
Ratings voltage distribution, and 22 C 
No. Gece Oper- Anode 
My : F Sensitivity : 
Spec- Sas of Secon. | Supply . Average® Stl a cana uate eo rd Gain Dark pees 
tral Stages ar Volt. Anode  Su¥PPly Radiant Luminous® Current — eae 
a Type An ay, - ees.. Volts bss nnmenana gentler (ARCO) nA@ Rise Remarks9 
Seance No. Cage pe V NN and Anode Cathode Anode Cathode x 10 Anode — Timef 
Struc- ne oe Distri  A/W mA/W A/Im — pA/Im ~ Luminous ns 
ture® ae ~ butione ‘Sensitivity. 
TARA ORR cores een 
107 6342A 10 Be-O 1500 + 2.0 1250 25,000 64 31 80 0.39 : 4 -<3.0 Parent type. Designed for 
(S-11) Cc : D : @ : - scintillation counting 
: : : 20 : - systems and general purpose 
_ applications. 
107 2061 10 Be-O 1500 2.0 1250 — 64 — OO as ; — ~<3.0 Variant of 6342A having semi- — 
(S-11) CG D : : : _ flexible leads attached to 
: : temporary base. 
115 4518 10 Be-O 2000 0.5 1500 39,000 © 79 33 = 67 0.49 0.24 <2.5 Variant of 6342A having a 
@ H i @ : _ bialkali photocathode. 
/ 
132 C7164S 10 Be-O § 1500. 05 » 1250 20,000 4075.) 1007 2000. 30'S 1 60 <3.0. Variant of 6342A having an 
@ H ; @ : ERMA II photocathode. De- 
/ 150 : signed for red and near IR 
: - detection applications. 
132 C7164R 10  Be-O 1500 0.5 1250 20,000 40 100 £200 0.5 30 ~<3.0 Variant of C7164S having 
G H ; @ : _ shorter overall length. 
150 : 
> ; : ys, cere : 100 
Cage Structure: C, circular-cage; |, in-line ; and V, venetian- { 9 
blind. Rp penis 40% 
b Averaged over any interval of 30 seconds maximum < 
, = 107 | 1 
© For voltage distribution, see page 9. S 40 $.11 4 132 
d At wavelength of maximum response of the spectral re- a ERMA II 
sponse characteristic. Ww 
Q 20 
€ With a tungsten-filament lamp operated at a color tempera- = 
ture of 2870°K. Future data for RCA photomultipliers will sj of 
be measured using a color temperature of 2854°K. = 10 oe. ein 
= 
f At the maximum rated supply voltage. The photocathode is . 8 t 
fully illuminated. re 6 ia 
See Glossary of Terms, pages 4 and 5. S [ | | 
= 4 if 
® The values of radiant sensitivity shown in the graph for E | | 
each spectral response designation are typical and may we 
or may not apply for the tube types shown on this page. o 2 4 
See page 82 for method of obtaining sensitivities, at any Ww 
wavelength, for any given tube. 5 9.1% 
3 
- If aE 
D 8 
| Jt 1 1 
a 6 
4 
3 
100 300 500 700 900 1100 1300 


WAVELENGTH - NANOMETERS 


Typical Photocathode Spectral Response Characteristics® 


6342A 2.00+ .06 


FACEPLATE 
4518 os oii oa 
C7164S PHOTOCATHODE __ eA x 
C7164R 
B 
T16 
BULB 
JEDEC GROUP 5 
No. BI4 —38 
2.31 eves 
DIA. 
92LS-4025 
A B 
~6342A 5.81 Max. 4.87 +.19 
4518 
C7164S a ea 
C7164R 5.2 Max. 4.25+.19 
2061* 


2.00 +.06 
DIA. 


68 MIN. 
DIA. 


FACEPLATE —— {= 


PHOTOCATHODE — 


TI6 BULB 


13 SEMIFLEXIBLE 275 } 
LEADS ' 1.25 MAX, 
.020 + 005 DIA. DIA. 
MIN, LENGTH = 2.5 A ie ae ad | 

* Type is supplied with a B14-38 base CAG 


attached to semiflexible leads. 


PHOTOCATHODE FULLY ILLUMINATED 
8} A — 2’-DIAMETER, 10-STAGE, CIRCULAR-CAGE TYPES 


TIME — SECONDS 


500 1000 2000 2500 
SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 


Typical Time Response Characteristics for 2’’-Diameter, 
10-Stage, Circular-Cage Photomultipliers 


With temporary 
base attached 


Dimensions in inches 


** For key to socket and shield manufacturers and for 
key to terminal connections, see page 11. 


Basing (Bottom View) 


DY7 DYs 


14Aa 


Basing (Bottom View) 


Nice (00 NOT 
us 


140A 


With temporary 
base removed 


Socket ** 
AM— 59-417 
C —3M14 
E —9709-7 
L —2274 


Magnetic Shield ** 


J —S-2004 
M —80802B 
P —25P50 
Socket ** 
AM-— 59-417 
C —3M14 

E —9709-7 
L —2274 


Magnetic Shield ** 


J —S-2004 
M —80802B 
P —25P50 


RCA Photomultipliers 


2” Diameter Head-On Types (cont’d) 
Electrostatic-Focus, Circular-Cage Dynode Structure 


Mechanical Electrical 
Maximum Typical Characteristics at specified operating supply voltage, 
Ratings voltage distribution, and 22 C 
No. Dynode Oper- : Anode : 
: Sensitivit : 
Spec- RCA a Secon. | Supply Averageb ating : RES oie on Gan Dark ee 
tral Stages dary Volt! Anode Supply Radiant - Luminous® _ Current ulse 
Re- ube and Emitti age Current Volts * : ca Sais ae 5 TENS ieee Baba 
sponse Met Cage rea Vv Tay, and Anode Cathode Anode Cathode * 10 Anode Timef 
Struc- a a Distri- ANN mA/IW A/im— pA/Im Luminous ns 
ture® etre bution® Sensitivity 
u ee. Litho eee Allm OR 
107 6655A 10 Cs-Sb 1250 0.75 1000 96,000 =a 120 76 + 1.6 6 <3.0 Similar to 6342A except has 
(S-11) C D @ Cs-Sb dynodes. 
20 : 
108 6903 10 Cs-Sb 1250 0.75 1000 72,000 48 90 : 60 1.5 10 <3.0 Variant of 6655A having S-13 
(S-13) Cc D @ response. 
20 
107 2020 10 Be-O 1500 2.0 1250 4800 40 § 6 50 ape a a <3.0 Has photocathode deposited on 
(S-11) c D @ grating of conductive strips 
: 20 allowing high peak cathode 
current capability. 
107 5819 10.  CsSb 1250 0.75 1000 80,000 40.100 | 50 12 6 <3.0 Parent type. Intended 
(S-11) c D @ for general-purpose 
20 applications. 
106 6217 10 Cs-Sb 1250 0.75 1000 50,000 ~=20 100 405 (26 9 828 <3.0 Variant of 5819 having 
(S-10) G D @ : S-10 response. Intended 
20 primarily for color 
densitometers, color 
comparators, and spectro- 
IMG tersseees 
a 5 F Sar aye. : 100 
Cage Structure: C, circular-cage; |, in-line; and V, venetian- : 
i 80 107 ie 10% 
blind. Fs 1 S-11 
= 
b Averaged over any interval of 30 seconds maximum. S 6°F— 108 
= | 
© For voltage distribution, see page 9. y 40 S-13 i iL 
d at wavelength of maximum response of the spectral re- oe 106 7 
sponse characteristic. Ww x 
een S-10 | | 
€ With a tungsten-filament lamp operated at a color tempera- = 
ture of 2870°K. Future data for RCA photomultipliers will s of 
be measured using a color temperature of 2854°K. = 10 o.E. 21% 
f At the maximum rated supply voltage. The photocathode Is = 8 [ 
fully illuminated. a 6 T 
See Glossary of Terms, pages 4 and 5. Ss 4 
@ The values of radiant sensitivity shown in the graph for Ee L 
each spectral response designation are typical and may g 
or may not apply for the tube types shown on this page. Lu 2 IL ut 
See page 82 for method of obtaining sensitivities, at any +H 
wavelength, for any given tube. 
gt yg 5 oA% 
a 1 
8 
2 
<q 6 4 + 
4 + + 1 + 
6 
100 300 500 700 900 1100 1300 
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Matilde 


Basing (Bottom View) 


PHOTOCATHODE 
E = 


14Aa 


BASE 
JEDEC GROUP 5 
No. BI4 — 38 


92LS - 3883 
_6655A 6903 
A. 8.81 Max. ..6-9/16 Max... 
_B  4.87+0.19 5-5/8 +3/16 
Cnc ne: 99,£0.06 Dia. 2 +5/32 Dia,, 
.D_1,68 Min. Dia. 1-5/8 Min. Dia, 
E Cured Flat, 
Basing (Bottom View) 
2.00 + .06 
1.5 MIN. 


re BA — FACEPLATE 
=S a aat 
PHOTOCATHODE — Pe 


DYIO 
TI6 
BULB 4.88 WP 
+.19 
IC (@o NoT 
VU 
5.81 
slate 14AA 
BASE 
JEDEC No. BI4-38 
ae 
[ae oe Seen BS 
2.31 
MAX, DIA. 92LS—3100 
Basing (Bottom View) 
2.00 +.06 
DIA. 
: 312 
-|-| —— FACEPLATE 
7 \ enn | aT: 
15'p— 
£05 F 
PHOTOCATHODE— 
4.88 
+.19 
TI6 BULB 5.81 
MAX. 
BASE 
JE DEC No.BI4-38 
eke 
2.31 
MAX. DIA. 92S-3040 


Dimensions in inches 


** For key to socket and shield manufacturers and for 


key to terminal connections, see page 11. 


Socket ** 
AM— 59-417 
C —3M14 
E —9709-7 
L —2274 


Magnetic Shield** 


J —S-2003 
M — 80802E 
P —25P50 
Socket ** 
AM-— 59-417 
C —3M14 

E —9709-7 
L —2274 


Magnetic Shield** 


J —S-2003 
M — 80802E 
P —25P50 
Socket ** 
AM-— 59-417 
C —3M14 

E —9709-7 
L —2274 


Magnetic Shield ** 


J —S-2004 
M —80802B 
P —25P50 
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RCA Photomultipliers 


2"' -Diameter Head-On Types 
Electrostatic-Focus, In-Line Dynode Structure 


Mechanical Electrical 
Maximum Typical Characteristics at specified operating supply voltage, 
Ratings voltage distribution, and 22 C 
No. - Oper- Anode 
Dynode ; itivit 
Shee a of Secon. | Supply | Averageb| ating Sensitivity a Dark eee 
tral Saas dary Volt- Anode Supply Radiant Luminous® Current — Pulse 
R Type and cas © Volts rere : (Approx.) nA@ Rise Remarks9 
e- Emitting age Current 10° rer 
sponse No. Cage ete V <av\ and Anode Cathode Anode Cathode *%* Anode Time 
Struc- a a Distri- A/W mA/W A/Im — pA/Im Luminous ns 
a. Material ‘ i Aes 
ture bution® Sensitivity 
; ; Aion et 
107 6810A 14 Be-O 2400 2.0 2000 3,000,000 56 3800 70 54 1000 < 3.5 Parent type. Intended for 
(S-11) | Ww @ scintillation counting 
2000 systems and general-purpose 
applications. 
110 7265 14 Be-O 3000 1.0 2400 3,100,000 64 7200 150 48 50. < 3.0 Variant of 6810A having 
(S-20) | Ww @ S-20 response. Intended 
: : 1000 for red and near IR systems. 
110 7326 10 BeO 2400 1.0 1800 37,500 64 88 150 0.59 3 -<25 Variant of 7265 having 
(S-20) | D @ 10-stages. 
20 
107 7850 12. | BeO | 2600, 2.0 1800 510,000 56 640 70 9.1 64 <2.0 Parent type. Intended 
(S-11) | Q @ for scintillation count- 
160 ing and general-purpose 
applications. 
107 7746 10 BeO 2500 2.0 2000 960,000 56 1200, 70). 17 250 <2.0 Variant of 7850 having 
(S-11) | J @ 10 stages. 
: : 230 
101 C70007A.—s12 BeO 2000 0.01 1250 940 28 10: 30 | 0.33 400 <2.5 Variant of 7850 having 
(S-1) | (@) @ S-1 response. Intended 
: : 4 for red and near IR 
systems. 
@ Cage Structure: C, circular-cage; |, in-line ; and V, venetian- 100 a 
blind. _ 3 110 10% 
kb S-20 
b Averaged over any interval of 30 seconds maximum. S £0 i 
€ For voltage distribution, see page 9. N40 + 107 
” 
d At wavelength of maximum response of the spectral re- 7 S-11 i} 
sponse characteristic. WW 
: ; oO 20 | 
€ With a tungsten-filament lamp operated at a color tempera- = 
ture of 2870°K. Future data for RCA photomultipliers will s “ 
be measured using a color temperature of 2854°K. = 10 ro ae 1% 
f At the maximum rated supply voltage. The photocathode is = 8 
fully illuminated. Ss 56 
9 See Glossary of Terms, pages 4 and 5. E | 
= 4 
® The values of radiant sensitivity shown in the graph for = 
each spectral response designation are typical and may 2 101 
or may not apply for the tube types shown on this page. WW 2 a | S-1 
See page 82 for method of obtaining sensitivities, at any n 
wavelength, for any given tube. = > 
Stef 9.1% 
5 i 
a i 
<q / il 
4 | 
%) 
100 300 500 700 900 1100 1300 
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6810A 
7265 


7326 


7850 
C70007A 


BASE 
JEDEC No 


PHOTOCATHODE FULLY ILLUMINATED 
A — 2” -DIAMETER, 14-STAGE, IN-LINE, 6810A—SERIES 
B — 2”-DIAMETER, 12-STAGE, IN-LINE, 7850-SERIES 

C — 2”-DIAMETER, 10-STAGE, IN-LINE, 7326 

D — 2”-DIAMETER, 10-STAGE, IN-LINE, 7746 


PHOTOCATHODE~ 


BASE 
JEDEC N2B20-102 


PHOTOCATHODE — 


METAL COLLAR 


oe 


1.68 MIN, 


FACEPLATE — |. Ee 
a 


TI6 
BULB 


METAL 
COLLAR 


00 ,06 
DIA. 


Basing (Bottom View) 
6810A 


200 


Basing (Bottom View) 


i} 
1.68 MIN. 
esa DIA. aa 
— 


T 16 
BULB 


814-45 


Bee 
al ay Vanes | 
6.78 
4.53 MAX, 
tile 
5,84 
£.19 
= f 
Se fi 


¥. 


2.38 MAX, 
DIA. 


92LS-4027 


f= 2.00 +.06 
DIA. 


1.68 MIN. 
DIA. 
FACEPLATE ——~ ie ] 
a oa § 
ae ‘ = 


PHOTOCATHODE —— 


TI6 BULB 


BASE 


it 
TRANSIT TIME (A) 


_—— 


4 
TRANSIT TIME (C) 


TRANSIT TIME (D) 


TIME — SECONDS 


RISE TIME (A) 


RISE TIME (C) 


RISE 
RISE TIME (D) 


1000 


TIME (B 


2000 


SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 


3000 3500 


Typical Time Response Characteristics for Indicated Photomultipliers 


eee 


92LS-—3048RI 


7850 7746 
C70007A 
A 6.31 Max. 6.12 Max. 
B 5.50 + .19 : 5.18 + .19 
Base B20-102 B14-38 


Dimensions in inches 


DY7 DYg 


| 
(DO NOT USE) 


14am 


Basing (Bottom View) 
7850, C70007A 


Basing (Bottom View) 
7265 


\— METAL 
COLLAR 


20¢ 


Basing (Bottom View) 
7746 


DYig «Og 


DY: K 


** For key to socket and shield manufacturers and for 
key to terminal connections, see page 11. 


Socket ** 
AL — 220FTC 
C —20-PM 


Magnetic Shield ** 

J  —S-2002 

M —80802E 

P —21P55V1, 22P60 


Socket** 

C —3M14 

E —9709-7 

L —2274 
Magnetic Shield ** 
M —80802N 
P —21P45V1 
Socket ** 

7850, C70007A 
AL — 220FTC 
C —20-PM 


Magnetic Shield ** 


7850, C70007A 
P —22P60 
Socket** 

7746 

AM-— 59-417 

C —3M14 

E —9709-7 

L —2274 


Magnetic Shield ** 
7746 
P — 25P50 
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RCA Photomultipliers 


2” -Diameter QUANTACON Head-On Types 
Ga-As and Ga-In-As Photocathodes 
Electrostatic-Focus, In-Line Dynode Structure 


Mechanical Electrical 
Maximum Typical Characteristics at specified operating supply voltage, 
Ratings voltage distribution, and 22 C 
No. Bynode Oper- Anode 
; Sensitivit 
Spec- ane of cee Supply Averaged ating y ave Dark Anode 
tral Stages dary Volt. Anode Supply Radiant Luminous® _ Current — Pulse 
Type and Nie Volts . ... (Approx.) — nA@ Rise Remarks9 
Re- Emitting age Current 6 hig 
enone No. Cage Surf V mA and § Anode Cathode Anode Cathode *%* 10 - Anode Time! - 
Suse Distri- AIW mA/W A/im | pA/Im Luminous ns 
a Material Ss ate 
ture bution’ : Sensitivity 
A/\m 
128 C31034 1 Reo” 2000. 0.01. 1800. 41,000.~—S«~68.—~—<CSCs—=<“CQwOO:C«C«OGS~<“<i«=‘“—s«~«<SS*<s«*‘<—*‘ 2S arian 857S having — 
| & @ stages, a Ga-As photo- 

100 cathode, and a UV-trans- 
mitting glass window. The 
photocathode surface of 
this tube has a minimum 
sensitive area of 4 x 10 mm. 
Its spectral range extends 

: : _ from about 200 to 930 nm. ao 
128 C31034A“ = 11 Be-O 2000 0.01 1500 62,000 155 400 1000 04 3 <2.5 Variant of C31034 having 
| L : @ extremely high sensitivity. 
: 100 
140 C31034B4 11 Be-O 2000 0.01 1500 14,000 57 100 400 0.25 . 10 -<25 Variant of C31034 having 
| : L @ a Ga-In-As Type | photo- 
100 _cathode. Its spectral 
_ range extends from about 
| _ 200 to 980 nanometers. 
141 C31034C4—Ss ‘11 Be-O 2000 ~=—s— 0.01 1500 16,000 47 ~—-:100 300 0.33 10 <2.5 Variant of C31034 having 
| E @ a Ga-In-As Type || photo- 
~ 100 cathode. Has a spectral 
response range from about 
- 200 to 1030 nanometers. 
142 C€31034D4 uy Be-O 2000 0.01 1500 17,000 42 60 150 0.4 10 <2.5 Variant of C31034 having 
| L : @ : _a Ga-In-As Type II! photo- 

50 cathode. Has a spectral 
response range from about 
200 to 1100 nanometers. 

A Objective Data 
4 Cage Structure: C, circular-cage; |, in-line ; and V, venetian- 


blind. 
b Averaged over any interval of 30 seconds maximum. 
© For voltage distribution, see page 9. 


d At wavelength of maximum response of the spectral re- 
sponse characteristic. 


€ With a tungsten-filament lamp operated at a color tempera- 
ture of 2870°K. Future data for RCA photomultipliers will 
be measured using a color temperature of 2854°K. 


At the maximum rated supply voltage. The photocathode is 
fully illuminated. 


9 See Glossary of Terms, pages 4 and 5. 
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C31034 
C31034A 
C31034B 


C31034C 
C31034D 


ABSOLUTE SENSITIVITY — MILLIAMPERES/WATT 


PHOTOCATHODE —+ 


Basing (Bottom View) Socket ** 
RCA® — AJ2144 
ie AJ2145 
vat AJ2180 


APERTURE Magnetic Shield ** 
P — 22P40 


ame a 
4 = cael 
=a ea ee eed ee 
| oxo ES ee a ee 
- (hr Re eS ee ee 
eae ae | 
3 SA 
1 300 500 700 


92LS—3973 


ete Dimensions in inches 
fea Pe For key to socket and shield manufacturers and for 


key to terminal connections, see page 11. 


ALN 
Bu 


gm The values of radiant sensitivity shown in the graph 
for each spectral response designation are typical 
and may or may not apply for the tube types shown 
on this page. See page 82 for method of obtaining 
sensitivities, at any wavelength, for any given tube. 


ALTA 


—_ 
es 
=sj 
> 
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ht 


2 SEBN 


WAVELENGTH — NANOMETERS 


Typical Photocathode Spectral Response Characteristics® 


® See pages 12 and 13 for description of these accessories. 
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2" .Diameter QUANTACON Head-On Types RCA Photomultipliers 


Ga-P First Dynode or All Ga-P Dynode Material 
Electrostatic-Focus, In-Line Dynode Structure 


Mechanical Electrical 
Maximum Typical Characteristics at specified operating supply voltage, 
Ratings voltage distribution, and 22 C 
No. Bynode Oper- Anode 
y : Sensitivity 
Spec or of Secon. Supply Averageb ating ae hes ae 
tral Stages dary Volt. Anode  SUPPlY Radiant Luminous® urrent use 
Re Type and Bek age Gurient Volts te : (Approx.) nA@ Rise Remarks9 
sponse No. Cage ee V aay and Anode Cathode Anode Cathode x 10 Anode  Timef 
Struc as ae Distri- AIW mA/W A/im_— pA/Im Luminous ns 
ture? are bution® Sensitivity 
A/\m 
116 8850 12 Dyl- 3000 0.2 2000 710,000 97 620 85 Wes 0.6 <2.5 Parent type. Has a Ga-P 
| Ga-P i @ first dynode and a bialkali 
Dy2-12 200 : photocathode. A premium 
Be-O : tube for photon and low- 
energy counting applications. 
116 8851 12 Dyl- 3000 380.2 2000 710,000 “97 620 85 eee 0.6 — “<25° Variant of 8850 having a 
| Ga-P AL @ spherical-section face- 
Dy2-12 200 : plate. 
119 8852 12 Dyl- 2500 1.0 1500 16,000 ea) 100 230 : 043 10 ~<2.5 Variant of 8850 having an 
| Ga-P Ss @ ERMA II! photocathode. An 
Dy2-12 100 excellent tube for laser 
Be-O detection and Raman 
: , ae SPECtFOSCOPY._ a 
119 8853 12 Dyl- 2500 1.0 1500 16,000 37 100 230 0.43 10 <2.5 Variant of 8852 having a 
| Ga-P SS @ : spherical-section face- 
Dy2-12 100 plate. 
118 C31000N! 12 Dyl- 3000 0.2 2000 710,000 97 620 85 des 0.6 <2.5 Variant of 8850 having a 
| Ga-P TE @ : UV -transmitting glass win- 
Dy2-12 200 : dow providing a spectral 
Be-O response range from about 
: : 200 to 660 nanometers. 
133 C31000M! 12 Dyl- 3000 0.2 2000 710,000 97 620 85 V3} 0.6 <2.5 Variant of 8850 having a 
| Ga-P Ti @ fused-silica window provid- 
Dy2-12 200 ing a spectral response 
. Be-O range from about 180 to 
115 C31024 5 Ga-P 2750 On 3000 430,000 87 360 73 5 = -<1.0 A 5-stage type employing a 
| to , A @ bialkali photocathode and 
4500 : 3500V all Ga-P dynodes. This 
tube has a single-electron 
anode-pulse rise time of 
0.8 nanoseconds and is de- 
signed for nuclear physics 
and other applications re- 
quiring subnanosecond time 
response. 
. ne ; 100 
a Cage Structure: C, circular-cage; |, in-line ; and V, venetian- 133 of 
blind. fi, ed 10% 
b : ' E 60 
Averaged over any interval of 30 seconds maximum. = ; 
© For voltage distribution, see page 9. PS 40 115 
d At wavelength of maximum response of the spectral re- a 119 
sponse characteristic. i ee 116 ERMA III 
€ With a tungsten-filament lamp operated at a color tempera- = 
ture of 2870°K. Future data for RCA photomultipliers will =I = 1% 
be measured using a color temperature of 2854°K. = 10 ae. iz 
f At the maximum rated supply voltage. The photocathode is 1 8 
fully illuminated. See | i E 
= 
9 See Glossary of Terms, pages 4 and 5. > 4 
# Serica: é | 
J Type is available with a spherical-section faceplate. Tp) 118 
kK A maximum voltage value within this range is supplied with @ | | 
each C31024. on * fF 
m Averaged over any interval of 0.1 second. Pa 
a 0.1% 
®@ The values of radiant sensitivity shown in the graph for 5 
each spectral response designation are typical and may ” & | | 
or may not apply for the tube types shown on this page. = 6 | -- 
See page 82 for method of obtaining sensitivities, at any T 
wavelength, for any given tube. a 7 
3 
100 300 500 700 900 1100 1300 
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8850 
8852 
C31000N 
C31000M 


C31024 


ww 
( 


fib bpioow 


REFLECTIVE 
BAND UNDER 
LIGHT SHIELD 


PHOTOCATHODE —~ 


_- FACEPLATE 


USEFUL 
PHOTOCATHODE 


Basing (Bottom View) 


_-— DIA. C MIN. 


a 
2.10 MAX. 
DIA. 
OME, 


LIGHT SHIELD 
A 
T-16 BULB B 

_ 8850, 8852 C31000N C31000M 

eat! A_ 5.71 Max. 5.71 Max. 6.43 Max. 

seb cid Vin ict at B 4.98+.08 4.98+.08 5.70+.08 

nee one oS Cc _1,80 Min. (1.70 Min. i 1.70 Min. 

ete PHOTOGATHODE Basing (Bottom View) 


_— DIA. 1,80 MIN. 


PHOTOCATHODE —— 


LIGHT 


SHIELD 
4.98 
+ 08 
5.71 
T-16 BULB MAX. DYg Cc 
Yio I¢ SHIELD 
DIRECTION OF RADIATION 
INTO END OF BULB 
475 


roncon sol Eee mnie 


CONDUCTIVE 
COATING 


COAXIAL 
ANODE 
CONNECTOR 


pane DIA. 1.80 MIN. 
REFLECTIVE e ae 

BAND UNDER 

LIGHT _7— FACEPLATE 
SHIELD - 


92LS—4028 


USEFUL 
PHOTOCATHODE 


Basing (Bottom View) 


DY4 !C DY : 
IC_o-o0 
Ic_& joll 
oe Ol 12 Srole 


°D 8 14 yic 


tar 


CONTACT TO 
CONDUCTIVE 
ENVELOPE 
COATING 


-65 MAX. 92LS— 4082 


el} so max ore 


PHOTOCATHODE FULLY ILLUMINATED 
A — 2"-DIAMETER, 12-STAGE,IN-LINE, 
8575 AND 8850 SERIES 


TIME — SECONDS 


500 1000 
SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 


Typical Time Response Characteristics for 2’’-Diameter, 


12-Stage QUANTACON Photomultipliers 


92LS—4038 


Dimensions in inches 


** For key to socket and shield manufacturers and for 


key to terminal connections, see page 11. 


@ See pages 12 and 13 for description of these accessories. 


Socket ** 

RCA® — AJ2144 
AJ2145 
AJ2180 


Magnetic Shield ** 
P — 22P50 


Socket ** 


RCA® — AJ2144 
AJ2145 
AJ2180 


Magnetic Shield** 
P — 22P50 


Socket ** 


RCA® — AJ2100 
AJ2101 


Magnetic Shield ** 
P — 22P40 


Coaxial Anode Cable 
RCA® — AJ2102 


Auxiliary Assemblies 


RCA® — AJ2175 
AJ2203 
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RCA Photomultipliers 


2"’ -Diameter Head-On Types 
Electrostatic-Focus, In-Line Dynode Structure 


Mechanical PEE? i lee a ; Electrical cs 
Maximum Typical Characteristics at specified operating supply voltage, 
Ratings voltage distribution, and 22 C 
No. Oper- Anode 
Dynode : 3 aaauh : : : 
Bice ae. OF eech jie Supply) AveraeD ected ean Sensitivity aah Dark Anode 
tral Stages d Volt. Anode Supply Radiant@ - _Luminous@ _ Current Pulse © 
Re ves ele a age Current _—*VOlts : USTENOX nA@ Rise Remarks9 
Sones no: Cage ed Vv mA and Anode Cathode Anode Cathode *10 = Anode Timef 
Struc- He oe Distri- A/W mA/W A/im_ — pA/|Im Luminous ns | 
ture* ate bution® : Sensitivity 
Sele eee Meee wee ahatieasan leat 
116 8575 12 Be-O 3000 0.2 2000 970,000 97 ~— 850 85 1 <2.5 Parent type. A superior tube 
| R : : : : @ for pulse counting applica- 
200 tions. Has a bialkali photo- 
; . tee Sern mee © Y Sesea teen A steer ibe see activin SCR OGO eee 
116 4507 12 Be-O 2500 0.2 1500 180,000 — 97 160 85 1.9 =) 0:2 < 2.5. Variant of 8575 having a 
| Vv : : : : @ spherical section faceplate. 
50 Designed for environmental 
x Ke te hee ssl en Sanisawunis shea de ae Ee RS one cn eee monitoring applications... 
113 C31000A 12 Be-O 3000 1.0 2000 270,000 77 700 200 3.5 5 <2.5. Variant of 8575 having a 
| R @ _ multialkali photocathode. 
200 Intended for red and near-IR 
3 ee S ae rome : sare “ mee Sedu d foeh Vea Soni 2 Re onesesesosscnenins . Systems... at AN SSN SBOE 
113 C31000B 12 Be-O 3000 1.0 2000 270,000 Ti 57 00% 4200 3.5 5 <2.5 Variant of C31000A havinga 
| R : : @ - spherical-section faceplate. : 
ate se won Be ALD ee he Pe nf cect orc 
118 C310002! 12 Be-O 3000 0.2 2000 970,000 97 850 85 10 : 1 <2.5 Variant of 8575 having an 
| R : i @ ultraviolet-transmitting 
: » 200 - glass window providing a 
- spectral response range : 
} / conse AFOM about 200 to 660m. 
133 C31000AH! = 49 Be-O 3000 0.2 2000 970,000 97 #1850 85 10 a <2.5 Variant of 8575 having a 
I : R ’ : : @ : - fused-silica window pro- 
200 : _ viding a spectral response 
: _ range from about 180 to 660 
: : = Gee = Px cae NAN OM EONS none eee 
139 C31000AJ 12 Be-O 2500 | 0.2 2000 64,000 - 60 85a Ome sale: 3 - <2.5 Variant of 8575 having a : 
l R : @ : _ high-temperature bialkali J 
: 50 _ (Na-K-Sb) photocathode which 


_ permits tube operation at 
_ temperatures as high as 
_ + 150° C. 


nt : 100 
Cage Structure: C, circular-cage; |, in-line ; and V, venetian- 

blind. i 
60 


Averaged over any interval of 30 seconds maximum. 


© For voltage distribution, see page 9. 40 


At wavelength of maximum response of the spectral re- 


sponse characteristic. 20 


With a tungsten-filament lamp operated at a color tempera- 
ture of 2870°K. Future data for RCA photomultipliers will 
be measured using a color temperature of 2854°K. 


10 


At the maximum rated supply voltage. The photocathode is 
fully illuminated. 


9 See Glossary of Terms, pages 4 and 5. 


i Type is available with a spherical-section faceplate. 


® The values of radiant sensitivity shown in the graph for 
each spectral response designation are typical and may 
or may not apply for the tube types shown on this page. 
See page 82 for method of obtaining sensitivities, at any 
wavelength, for any given tube. 


ABSOLUTE SENSITIVITY - MILLIAMPERES/WATT 
oO 


100 300 500 700 900 1100 1300 
WAVELENGTH - NANOMETERS 


Typical Photocathode Spectral Response Characteristics® 


C31000AJ 
C31000AH 


4507 
C31000B 


USEFUL 
PHOTOCATHODE 
_— DIA.C MIN, 


2.10 MAX. 
DIA. 


REFLECTIVE 
BAND UNDER 


Baa FACEPLATE 
LIGHT SHIELD 


+ 


PHOTOCATHODE — 


LIGHT SHIELD —~ 


T-16 BULB 


it] (eee .30 MAX. DIA. 


92LS—4035 


2.10 MAX. DIA. 
USEFUL 
PHOTOCATHODE 
DIA. 1.80 MIN, 

GA = 
Z S 


4.98 
+ 08 


PHOTOCATHODE —— 


LIGHT 
SHIELD ——_ 
T-16 BULB 


5.71 
MAX. 


ves 
HUY b == ches, MAX. 
el is .30 MAX. DIA. 


92LS—4028 


ZA 


Dimensions in inches 


** For key to socket and shield manufacturers and for 
key to terminal connections, see page 11. 


@ See pages 12 and 13 for description of these accessories. 


PHOTOCATHODE FULLY ILLUMINATED 
A — 2"-DIAMETER, 12-STAGE, IN-LINE, 
8575 AND 8850 SERIES 


TIME — SECONDS 


SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 


Typical Time Response Characteristics for 2’’-Diameter, 


12-Stage Photomultipliers 


ODD 


Basing (Bottom View) 


DIRECTION OF RADIATION: 
INTO END OF BULB 


8575,C31000A, C31000Z 


C31000AJ_. 

_5.71.Max. 5.71,Max. 
4.98 +.08 4.98 +.08 
1.80 Min. 1.70 Min. 


Basing (Bottom View) 


8 
OYio I¢ SHIELD 


DIRECTION OF RADIATION 
INTO END OF BULB 


Socket ** 
RCA® — AJ2144 
AJ2145 
AJ2180 
Magnetic Shield** 
P — 22P50 
C31000AH © 
6.43 Max. 
5.70 +.08 
1.70 Min. 
Socket ** 
RCA® — AJ2144 
AJ2145 
AJ2180 


Magnetic Shield** 
P — 22P50 
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RCA Photomultipliers 


2” -Diameter Head-On Types 
Ruggedized and Non-Ruggedized Tubes 
Venetian-Blind Dynode Structure 


Mechanical Electrical 


Maximum Typical Characteristics at specified operating supply voltage, 
Ratings voltage distribution, and 22 C 
No. Oper- : Anode 
Dynode A fig 
Spec- a of Secon. _ Supply Averageb ating Poy rage Dark Anode 
tral Stages dary Volt- Anode Supply Radiant@ -~ Luminous® ~ _ Current — Pulse : 
Type and aa Volts (Approx.) nA@ Rise — Remarks9 
Re- Emitting age Current CMe 
sponse No. Cage Sariace V mA and Anode Cathode Anode Cathode 10 Anode Timef 
Struc- Nieterias Distri- A/W mA/W A/Im — pA/Im Luminous ns 
ture® brill ~bution® — : Sensitivity 
: A/\m 
107 8053. |10 + BeO | 2000. 20 . 1500 34,000 56 42 . 70 06 4 ~~ <10 Parent type. Intended for 
(S-11) Vv : ; D : : : : @ scintillation counting 
9 _systems and general appli- 
Roe eee a cations. niente 
107 2063 om 10.~—~*~*CSéi-—=“‘“‘té‘SOOOSC*s:“‘i‘KSSCSC«‘C‘SO coe 10) <10 Variant of 8053 having semi- 
(S-11) Vv » D : : flexible leads attached to a 
: : ' : temporary base. * 
110 4463 10 Be-O 2500 1.0 2000 11,000 68 25 160 =: 0.16 4.8 <10 Variant of 8053 having S-20 
(S-20) Vv D  @ spectral response. Useful 
: 12 i _in photometry and flying- 
: : ‘spot scanning systems. : 
115 4523 10 Be-O 2500 0.5 1500 32,000 »=/1 27 60 70.45 = O05 <10 Variantof8053havinga 
V D @ -bialkali photocathode. |n- 
: : : 13 tended for scintillation 
- : wy counting systems. — > a 
120 8664 10 Be-O 2000 2.0 1500 18,000 69 7 67 0.25 — 1 <10 Features a bialkali photo- 
V K : : @ cathode, sapphire window, and 
: WAS) stacked ceramic-to-metal 
brazed construction. Sample 
tested for shock and vibra- 
tion. Design tested for 
vibration and acceleration. 
Useful in applications where 
severe environmental condi- 
120 8664/V1 10 Be-O 2000 2.0 - 1500 18,000 69 Ai, 67 0.25 1 <10 Variant of the 8664 having an 
Vv K : : @ _integral crystal holder and 
: : 7-5 -voltage-divider network. 


@ Cage Structure: C, circular-cage; |, in-line; and V, venetian- 
blind. 


b Averaged over any interval of 30 seconds maximum. 


© For voltage distribution, see page 9. 


d at wavelength of maximum response of the spectral re- 
sponse characteristic. 


€ With a tungsten-filament lamp operated at a color tempera- 
ture of 2870°K. Future data for RCA photomultipliers will 
be measured using a color temperature of 2854°K. 


At the maximum rated supply voltage. The photocathode is 
fully illuminated. 


See Glossary of Terms, pages 4 and 5. 


@ The values of radiant sensitivity shown in the graph for 
each spectral response designation are typical and may 
or may not apply for the tube types shown on this page. 
See page 82 for method of obtaining sensitivities, at any 
wavelength, for any given tube. 


ABSOLUTE SENSITIVITY - MILLIAMPERES/WATT 


¢ 


“100 300 500 700 900 1100 1300 
WAVELENGTH - NANOMETERS 


Typical Photocathode Spectral Response Characteristics® 
62 


8053 2063 | 8053 Basing (Bottom View) Socket ** 


2063* ok 4463 8053, 20634 C —3mM14 
4463 meee, | 4523 4463, 4523 2063 E - 97007 
i ——o Te With temporary — 2274 
4523 base removed 
PHOTO- 
CATHODE —|— DYa - : 
Oe Oe oy Magnetic Shield ** 
4.33+.25 alee OYI0 P —25P50 
P 
5.81 
MAX. ic 9.97 
13 SEMIFLEXIBLE “ 
020.008 DIA. iaX. 4 With temporary 
MIN. LENGTH = 2.5 
! base attached 
-275 MAX. DIA- BASE s 
* Type is supplied with a B14-38 base see? 
attached to semiflexible leads. ESE SW SEES =ehit 
occ eae ae ccsuuunsmmsine separates physical variants et a 
8664 Sih Basing (Bottom View) Socket ** 
8664/V1* SeerNi ey 8664 8664/V1 8664 
* —|———_, Not employed. 
-— Make connections 
ae to flanges. 
sree Magnetic Shield ** 
CRYSTAL 2.352 +005 ee 
HOLDER 8664 
P — Foil or tape 
defers 
PHOTOCATHODE —},t => 7 — = 
} EXHAUST Ors Socket ** 
TIP COVERS 
A 2 ab ba re tases BLUE LEAD oe lied 
‘2 { 506 ype is supplie 
> of with flexible leads. 
i ere Magnetic Shield ** 
4 AG MAX. 8664/V1 
a P — Foil or tape 
0.02 
CERAMIC 
4 GUARD RING 
CIRCUIT BOARD nts 
8664/V1 8664 31008 Mu. w-169790° 180 MAX. DIA. 
* : LENGTH 25 2.00 DIA 
Type has integral voltage divider 92L$ - 3052 
Line separates physical variants 
Environmental Testing 
RCA Military Quality _Tests ; ; 
Type — _ Specifica- | Conform- Shock Vibration Acceleration 
No. tion@ ance 
ee a Inspection> xs 
8664 - - Sample 150 +15 g's 60 g’s - 
8664/V1 1142ms 48 to 3000 Hz 
6 impact _15 min total 
shocks per 1 sweep per axis 
7) axis 
2 1500+150g’s  — = 
re 0.20 +0.05 ms 
2 6 impact 
w shocks per 
= axis 
Design — 60 g’s 150 +10 g’s 
48 to 3000 Hz 2 min per axis 
6 hrs total 
2 sweeps per axis 
PHOTOCATHODE FULLY ILLUMINATED a None 
Be AEE ae ence VENER Hota: een es b Quality Conformance Inspection for ruggedized types: 
: : : 100% — each tube tested 
50-9 Sample — some tubes tested 
bie a ee aah oa Design - initial production tubes only tested 
SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE Dimensions in inches 


** For key to socket and shield manufacturers and for 


key to terminal ti 11. 
Typical Time Response Characteristics for 2’’-Diameter, Bice Pome ec. ones, Seepage 


10-Stage Venetian-Blind Photomultipliers. 


3” -Diameter Head-On Types 


Venetian-Blind Dynode Structure 


Averaged over any interval of 30 seconds maximum. 
© For voltage distribution, see page 9. 


At wavelength of maximum response of the spectral re- 
sponse characteristic. 


With a tungsten-filament lamp operated at a color tempera- 
ture of 2870°K. Future data for RCA photomultipliers will 
be measured using a color temperature of 2854°K. 


At the maximum rated supply voltage. The photocathode is 
fully illuminated. 


9 See Glossary of Terms, pages 4 and 5. 


@ The values of radiant sensitivity shown in the graph for 
each spectral response designation are typical and may 
or may not apply for the tube types shown on this page. 
See page 82 for method of obtaining sensitivities, at any 
wavelength, for any given tube. 


Mechanical. 
Maximum 
Ratings 
No. ~ : 
a Dynode Peer 
Spec- oT Secon. Supply Averageb ating 
tral aie: Stages dary Volt- Anode Supply 
Re- nes and Emitting age Current Volts 
sponse ‘ cous Surface vo} mA ee 
Struc- Marra Distri- 
ture® bution® 
107 8054 10 Be-O 2000 2.0 1500 
(S-11) Vv D 
107 2064B 10 Be-O 2000 42.0 ~=1500 
(S-11) Vv D 
110 4464 10 Be-O 2500 1.0 2000 
(S-20) V D 
115 4524 10 Be-O 2500 0.5 1500 
Vv D 
122 4521 10 BeO 2000 05 1500 
7 Vv K 
4 Cage Structure: C, circular-cage; |, in-line; and V, venetian- 
blind. 
b 


Electrical 


RCA Photomultipliers 


Typical Characteristics at specified operating supply voltage, 


Anode 
Sensitivity Dark Anode 
“Radiantd  —— Luminous® a Current — Pulse 
| emanate tek ; NGS)  nA@ Rise — Remarks9 
_ Anode Cathode Anode Cathode * 10 Anode  Timef — 
AIW mA/W A/iIm_— pA/Im -Luminous ns 
: Sensitivity © 
— Alim 
64 | 43 | 80 | 054 4 
i @ marily for use in scintillation 
9 counting systems and general- 
Purpose applications. 
ae we ry eam ob apie eee faye er eam ~ SSE pe ee Sper 
: semiflexible leads attached 
to a temporary base. 
11,000 68 25. 160 O16 448 °° °&<15- Variant of 8054 havingS-20 — 
@ response. 
AZ 
~ 32,000 a «C8: 60~CO 0.45 lia <15 Variant of 8054 havinga 
: : @ bialkali photocathode. In- 
13 tended for scintillation 
counting applications. 
"119,000. 67 © 18 | 63 | O22 28 <15 Variant of 8054 havinga. 
: @ bialkali photocathode, an : 
7.5 aluminum-oxide window, and a © 
metal envelope. Tube i 
structure provides a minimum 
_ of radioactive background. 
- Intended for nuclear particle 
detection and gamma-ray . 
_ spectroscopy. 
100 
= 80,122 40% 
= T 
g F115 
N40 110 
My $-20 [ 
oo 
Ww 
a 20 
= 
< 107 
=a] 7 9 
See S-11 or. 21% 
2 8 
LC i 
> 6 
[= 
=e 
[i 
2) [ | | 
ai 
2 
”n 
= 
=) % 
2 0.1 
D 8 
2 6 ot 7 
4 
3 
100 300 500 700 900 1100 1300 


WAVELENGTH - NANOMETERS 


Typical Photocathode Spectral Response Characteristics® 


3.00 +.06 


DIA. 
8054 FACEPLATE —|— on [nl Bee sarocar uote Basing (Bottom View) Socket** 
4524 tet AM-— 59-417 
; — ee, C —3M14 
7 SP ale E —9709-7 
: 10 L —2274 
Cc 12) 
38 
[8 Magnetic Shield** 
324 6.31 P — 23P55X32 
BULB MAX 
BASE 
JEDEC GROUP 5 
No. BI4-38 
—————— 
c. Mota. | 92L$- 4034 
4521 Basing (Bottom View) Socket ** 
= sieae .080 + 002 : Fe 
? FACEPLATE Userue Ta | i With temporary With temporary AM-— 59-417 
eet aes y | | 1 base attached base removed C —3M14 
E —9709-7 
_] 050 L —2274 
PHOTOCATHODE [ 
Khe) BE 
ENVELOPE ie Magnetic Shield ** 
fa P — Foil or tape 
1.96 +.03 5.86 
OIA, MAX. 
Mecha eae aaa 
* Type is supplied with a B14-45 base eturirauaeae 75MAX, 
- . 030+ 005 DIA. : Uh i" 
attached to semiflexible leads. MIN. LENGTH = 2.5 | 0 wax, on. 92L$-4036 
2064B* 20648 Basing (ester View) Socket** 
aaga ee 4464 AM— 59-417 
er as nee %O 2 C =a 3M14 
FACEPLATE — |— —|—— pHoTocaTHoDE 6 E —9709-7 
SaaS ae aa L —2274 
aie 
tel if 
1.09 K c Magnetic Shield** 
20648 4464 ; | | roa | ee 4464 — P — 35P70 
fl iN 2064B — P — Foil or tape 
* Type is supplied with a B 14-38 base a3) , ae , F P 
ages 2 Basing (Bottom View) 
attached to semiflexible leads. D as 20648 
10-6 METAL MAX. . . 
PHOTOCATHODE FULLY ILLUMINATED te COLLAR With temporary With temporary 
base attached base removed 
io) 
13 SSE ece 
.020 +.005 DIA. Pp 
MIN. LENGTH = 2.5 | | 
jee | ite ©o NoT 


.275 MAX. DIA. 


14Aa 


Line separates physical variants 


Dimensions in inches 


** For key to socket and shield manufacturers and for 
key to terminal connections, see page 11. 


TIME — SECONDS 


500 1000 2000 3000 3500 
SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 


Typical Time Response Characteristics for 3’’-Diameter, 
10-Stage Venetian-Blind Photomultipliers 


RCA Photomultipliers 


3” -Diameter Ruggedized Head-On Types 
Venetian-Blind Dynode Structure 


Mechanical Electrical 


Maximum Typical Characteristics at specified operating supply voltage, 
Ratings voltage distribution, and 22 C 
No. Oynode Oper- Anode 
‘ itivit 
Spec- Bea of Secon. Supply Averageb ating _____ Sensitivity ae Dark Anode 
tral Stages dary Volt. Anode Supply Radiant Luminous® Current Pulse 
ane Type and eae C Volts (Approx.) nA@ Rise Remarks9 
Emitting age urrent 10° seg 
sponse No. Cage Sui face V aay and Anode Cathode Anode Cathode * Anode _ Time 
Struc- : Distri- AIN  mA/W_ A/Im_ | pA/Im Luminous ns 
a Material f : eee 
ture bution® Sensitivity 
- a ae Alim a 
120 C31009 10 Be-O 2000 2.0 1500 17,000 LY V2 75 0.22 1 < 15 Parent type. Ruggedized tube 
V K @ having a bialkali photocathode, © 
7.5 a 2-mm thick sapphire window, | 
and stacked ceramic-to-metal 
brazed construction. Kovar 
metal used in envelope. Is 
design tested for shock and 
vibration. Intended for 
general scintillation count- 
ing applications. vnusd 
120 C310098B 10 Be-O 2000 2.0 1500 17,000 WY 7 75 0.22 1 < 15 Variant of C31009 using non- | 
V K : @ ferro-magnetic material in 
: cee | es 0 . 75... theenvelope. 
120 C31009A 10 Be-O 2000 2.0 1500 17,000 TE 17 75 0.22 1 <15 Variant of C31009 having a 
V K @ 1 mm-thick sapphire window. 
: 725 Designed for the detection 
& LO eee nO ee of Cerenkov radiation. 
120 C31009C 10 Be-O 2000 2.0 1500 17,000 | 77 17) 75 0.22 1) < 15 Variant of C31009A using non-. 
Vv ds @ ferro-magnetic material in 
oe 15 _the envelope. cme 
120 C31012 10 Be-O 2000 2.0 1500 17,000 77 17 75 0.22 1 < 15 Similar to the C31009 except 
V K @ _has tabs on flanges rather 
: Wes) than notches. Has a 2-mm 
thick sapphire window and a 
structure providing a minimum © 
of radioactive background. 
Intended for nuclear particle 
detection and gamma-ray : 
: spectrophotometry. 
120 C31012B 10 Be-O 2000 2.0 1500 17,000 77 17 75 0.22 1 <15 Variant of C31012 using non- 
V K @ ferro-magnetic material in 
= wombonind Duintmdroniieten thesnvelope. 
120 C31012A 10 Be-O 2000 2.0 1500 17,000 Wi} 17 715 0.22 1 <15 Variant of C31012 having a 
V K @ - 1mm thick sapphire window. 
75 Designed for the detection 
4 ; : : _of Cerenkov radiation. 
120 C31012C 10 Be-O 2000 2.0 _ 1500 17,000 ve = Ale 15 0.22 1 <15 Variant of C31012A using 
Vv DOK : @ non-ferro-magnetic material 
fs) in the envelope. 
@ Cage Structure: C, circular-cage; |, in-line; and V, venetian- 100 
blind. _ 2 | Lo, 10%! 
b Averaged over any interval of 30 seconds maximum. ie ee 
© For voltage distribution, see page 9. < 40 
Y 
d At wavelength of maximum response of the spectral re- uu i 
sponse characteristic. tT 120 
: a 
€ With a tungsten-filament lamp operated at a color tempera- = Sj 
ture of 2870°K. Future data for RCA photomultipliers will < 
be measured using a color temperature of 2854°K. =| 10 rey E.= 4% 
f At the maximum rated supply voltage. The photocathode is 2 8 
fully illuminated. ; 
> 6 
9 See Glossary of Terms, pages 4 and 5. = [ 
& The values of radiant sensitivity shown in the graph for = : | 
each spectral response designation are typical and may 7) il 
or may not apply for the tube types shown on this page. ie 5 
See page 82 for method of obtaining sensitivities, at any op) 
wavelength, for any given tube. ne 
9 
=e 0.1% 
ro) i 1 
D 8 i 
<a | 
4 | | 
) 
100 300 500 700 900 1100 1300 


WAVELENGTH - NANOMETERS 


Typical Photocathode Spectral Response Characteristics® 


C31009 

C31009B 
C31009A 
C31009C 


C31012_ 


C31012B 
C31012A 
C31012C 


_ Environmental Testing 


RCA Type No. 


~€31009 
- €31009A 
_ €31009B 
- €31009C 
€31012 
—€31012A 
C31012B 
- €31012C 


Military 


_ Specification 


3.00 + .06 
DIA. 


c 2.75 MIN. 
USEFUL DIA. 


FP ia 
B 
TUBULATIONS 
(120° APART) (t= _ BRECON 
DY! 4 i 
DY2 
O_o { 
DY4 | 
DYS 
DY6 ie 
Oe 
DY8 
RS SSS SSS 
DY10 
GUARD RING 
ete =a — Lo §: 
2 1.80 DIA. 
at 2.05 MAX. DIA. 
: : SARS Ge 
__€31009 _C31009B C31009A C31009C 
A. 4.50 Max. 4.55 Max. 4.82 Max. 4.87 Max. 
“B 1.88 1.88 2.28 2.30 
Cc 9 


DQ rece V2 QB. rnsondin, Qed 


3.00 + .06 


DIA. 
c 2.75 MIN. 4 
| USEFUL DIA. 


| 


£0.39 


1500 +150 g’s 
0.20 +0.05 ms 


| 
2 EXHAUST 
TUBULATIONS 
— (120° APART) 
PHOTOCATHODE ; 
CONNECTION 
GUARD RING | 
ANODE Sea io ! 
ee (eae eee DIA. 
92LS-4031 
_€31012 _€31012B _C€31012A _31012C 
A... 4.50 Max. 4.55 Max. 4.82 Max. 4.87 Max. 
Ba 21596 1: 98ne 2.28 2.30 
“¢ 0.08 0.08 0.39 | (0.39 
- Quality Tests | 
Conformance _ Shock Vibration 
Inspection® _ 5 | 
Design — 150 +15 g's 60 g's 
11+2 ms 48 to 3000 Hz 
_ 2 impact shocks per axis 6 hrs total 


2 sweeps per axis 


2 impact shocks per axis 


a None 


b Quality Conformance Inspection for ruggedized types: 


100% — each tube tested 


Sample — some tubes tested 


Design — initial production tubes only tested 


Dimensions in inches 


** For key to socket and shield manufacturers and for 


key to terminal connections, see page 11. 


Socket ** 

Not employed. 
Make electrical 
connections to 


flange indentations. 


Magnetic Shield ** 
P -— Foil or tape 


Socket ** 


Not employed. 
Make electrical 
connections to 
flange tabs. 


Magnetic Shield ** 
P — Foil or tape 


Acceleration 


150 +10 g’s 
2 min per axis 
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5" -Diameter Head-On Types 


In-Line Electrostatic-Focus and Venetian-Blind Dynode Structure 


Spec- 
tral 
Re- 

sponse 


118 


118 


107 
(S-11) 


107 
(S-11) 


115 


110 
(S-20) 


RCA 
Type 
No. 


4522 


8854 


8055 


2065 


4525 


4465" 


Mechanical 
N 
os Dynode 
of 
Secon- 
Stages 
dary 
and aes 
Emitting 
Cage — : 
Surface 
Struc- ; 
a Material 
ture 
14. BeO 
| 
14 Dyl- 
| GaP : 
Dy2-Dy14. 
Be-O : 
10. Be-O 
V 
10 BeO 
V 
10 Be-O 
V 
10 Be-O 
V 


Maximum 
Ratings 


RCA Photomultipliers 


Electrical 


Typical Characteristics at specified operating supply voltage, 


Oper- 


Supply Averageb ating 


Volt- 


age 
V 


3000 


2000 | 
se 


Anode 
Current 
mA 


0.5 


0.5 


2.0 


_ Supply 
Volts 


Distri- 
_ bution® 


05 


4 Cage Structure: C, circular-cage; |, in-line; and V, venetian- 


blind. 


© For voltage distribution, see page 9. 


Averaged over any interval of 30 seconds maximum. 


At wavelength of maximum response of the spectral re- 
sponse characteristic. 


€ With a tungsten-filament lamp operated at a color tempera- 
ture of 2870°K. Future data for RCA photomultipliers will 
be measured using a color temperature of 2854°K. 


fully illuminated. 


9 See Glossary of Terms, pages 4 and 5. 


wavelength, for any given tube. 


The values of radiant sensitivity shown in the graph for 
each spectral response designation are typical and may 
or may not apply for the tube types shown on this page. 
See page 82 for method of obtaining sensitivities, at any 


At the maximum rated supply voltage. The photocathode is 


and 


A/W 


“2000 2,600,000 — 
x | 


3,500,000 — 


voltage distribution, and 22 C 


Anode 


Sensitivity : Dark ‘Anode 
at it Brecicce _ Gain Current = Pulse © 
Mt Cee (Approx.) nA@ Rise Remarks9 
Anode Cathode Anode Cathode *10 = Anode  Timef 
mA/W A/Im_— pA/Im ~ Luminous ns 
: Sensitivity | 
on ili ee 
88 2300 77 +30 / 60 < 3. Parent type. Electrostatic- 
: @ focus type having bialkali 
2000 : photocathode. Designed for 
nuclear physics applications 
- where a high degree of time 
definition required. 
88 3100 77 40 » 60 < 3.  QUANTACON. Variant of 452 
‘ : @ having a GaP first dynode. A 
2000 _ superior 5’-diameter tube for 
: _ nuclear physics. 
88 44.110 | 04 '<20 — Parent type. Intended for 


~ 35,000 


32,000 


80 


4 
@ : _ scintillation counting systems 
9 _ and general applications. 


Variant of 8055 having semi- 


flexible leads attached to a 
temporary base. 
cee aires: ' Wha oe I<o0 : oe of a0sn ene | eta 
: : @ : _bialkali photocathode. In- 

13 _ tended for scintillation 
counting applications. 

@ i _ Especially useful for photo- 

12 _ metry and flying spot scanning. 

100 


ABSOLUTE SENSITIVITY - MILLIAMPERES/WATT 


100 300 500 700 900 1100 1300 
WAVELENGTH - NANOMETERS 


Typical Photocathode Spectral Response Characteristics® 


4522 
8854 


> Gat gee 


* Type is supplied with a B14-38 base 
attached to semiflexible leads. 


PHOTOCATHODE FULLY ILLUMINATED 


A — 5’-DIAMETER, 10-STAGE, VENETIAN-BLIND TYPES 
B — 5”-DIAMETER, 14-STAGE, IN-LINE TYPES 


4.5 MIN. DIA. 


FACEPLATE—— 


PHOTOCATHODE 


5.06 + .02 


5.25 MAX. ze 


10.90+ 17 


11.65 MAX. 


METAL PORTION 
OF TUBE 
ENVELOPE 


+16 
3.00 " ‘og DIA. 


BASE 
RCA 2I-PIN 


92LS—4033 


8055 


2065 4525 
‘ 4.38 MIN, DIA. 4465 
FACEPLATE — |—— 


20 t.00) OA. 


3.50 LPHOTOCATHODE 
£19 
6.75 
il £.19 
1.97 
c 
7.69 
J42 BULB MAX. 
2.00 4.06 DIA. 
at |___METAL COLLAR 
ON 4465 ONLY 
BASE JEDEC 
t F No. 814-45 
ON 4465 
13 SEMIFLEXIBLE 
cook eo 
MIN. LENGTH = 2.5, areeteetc 
4525 
.275 MAX, DIA: Ceca 


Line separates physical variants 


TIME — SECONDS 


SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 


Typical Time Response Characteristics for 5’’-Diameter, 


10-Stage Photomultipliers 


Dimensions in inches 


** For key to socket and shield manufacturers and for 
key to terminal connections, see page 11. 


Basing (Bottom View) 


METAL PORTION OF 
TUBE ENVELOPE 


465 


Basing (Bottom View) 
4465 


DY7 DYg 


IC 
(DO NOT USE) 


14am 


Basing (Bottom View) 
8055, 20654, 4525 


OT 


) 


14AA 


4With temporary 
base attached 


Socket ** 

RCA® — AJ2144 
AJ2145 
AJ2180 


Magnetic Shield** 
P —32P100X55 


Socket ** 


C —3M14 
E —9709-7 
L —2274 


Magnetic Shield** 
8055, 2065, 4525 
M —80805M 

P —23P68X57 
4465 

P —30P67X57 
2065 

With temporary 

base removed 


@ See pages 12 and 13 for description on these accessories. 
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5” -Diameter Ruggedized Head-On Types 
Venetian-Blind Dynode Structure 


Mechanical 
Maximum 
Ratings 
No. Dynods Gace 
Spec- RCA of Secon. Supply Averageb ating 
tral 7 Stages dary Volt. Anode Supply 
Re- is and Emitting age Current “Volts 
sponse ae Surface WY mA a 
Struc- Niateriel Distri- 
ture® bution® 
115 C31027 10 Be-O 2000 0.5 1500 
V K 
115 C31029 12 Be-O _ 2500 0.5 1750 
Vv U 
Cage Structure: C, circular-cage; |, in-line ; and V, venetian- 
blind. 


Averaged over any interval of 30 seconds maximum. 
For voltage distribution, see page 9. 


At wavelength of maximum response of the spectral re- 
sponse characteristic. 


With a tungsten-filament lamp operated at a color tempera- 
ture of 2870°K. Future data for RCA photomultipliers will 
be measured using a color temperature of 2854°K. 


At the maximum rated supply voltage. The photocathode is 
fully illuminated. 


See Glossary of Terms, pages 4 and 5. 


The values 0.9 and 9 are the ratios of the anode current by the 
light flux that is incident ona Corning C.S. No. 5-58 filter 
(1/2 stock thickness). The filter is interposed between a 2870° 


K light source and the tube. 


The values of radiant sensitivity shown in the graph for 
each spectral response designation are typical and may 
or may not apply for the tube types shown on this page. 
See page 82 for method of obtaining sensitivities, at any 
wavelength, for any given tube. 
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Electrical 


RCA Photomultipliers 


Typical Characteristics at specified operating supply voltage, 
voltage distribution, and 22 C 


Sensitivity 
Radiant@ Luminous® 
Anode Cathode Anode Cathode 
A/W mA/W A/Im — pA/im 
13,000 88 11.5 77 
130,000 88 115 van 


Gain 


(Approx.) 


x 10° 


A135 


Anode 
Dark 
Current 
nA@ 
Anode 
Luminous 


Sensitivity 
A/im 


gn 


Anode 


Pulse 
Rise 
Timef 
ns 


Remarks9 


Parent type. Ruggedized 


tube having a bialkali photo- 
cathode and a stacked ceramic- © 
to-metal brazed structure. 
Design tested for shock and 
vibration. 


Variant of C31027 having 12 


- stages. 


ABSOLUTE SENSITIVITY - MILLIAMPERES/WATT 


“400 300 500 700 900 
WAVELENGTH - NANOMETERS 


Typical Photocathode Spectral Response Characteristics® 


C31027 


c31029 


_ Environmental Testing 


| ic. “Military 
Specification 
C31029 


5.304+.06 DIA 
5.00+.06 DIA 


4.75 
MIN. DIA. 


mn ai 
A] 
2 EXHAUST 
TUBULATIONS 
(120 °APART) 
PHOTOCATHODE 300 
} oo 6.05 MAX. 
2.6] 
le L 
LL 20 See 92LS—4037 
5.304 O6 DIA. 
.60 
Abd 
2 EXHAUST 
TUBULATIONS 
(120° APART) 
PHOTOCATHODE 
6.5 MAX. 
us 2.00 | 92L8-3084 
Quality Tests ee ” 
‘Conformance Shock _ Vibration 
Inspectionb 
Design 150 g’s 60 g’s 
11 ms 48 to 3000 Hz 
1500 g’s = 
0.20 ms 
a None 


b Quality Conformance Inspection for ruggedized types: 


100% — each tube tested 
Sample — some tubes tested 
Design — initial production tubes only tested 
Dimensions in inches 
** For key to socket and shield manufacturers and for 
key to terminal connections, see page 11. 


Socket ** 


Not employed. 
Make electrical 
connection to 
flanges. 


Magnetic Shield** 
P — Foil or tape 


Socket** 


Not employed. 
Make electrical 
connection to 
flanges. 


Magnetic Shield ** 
P — Foil or tape 


Acceleration 
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Electron multiplier structures are identical to those used in 
photomultiplier tubes. Electron multipliers are intended 

for use in vacuum systems in the detection and measurement 
of electrons, ions and other charged particles, as well as X- 
radiation and vacuum ultraviolet radiation. The maximum 
average anode current (30 second average) for all structures 
listed in the chart below is 10 microamperes. 


aya nae at aoe =o TG GOS Fe erie ereeeivomeite er en LC Nara « 
Dev. line, Photomul-  Struciure of _ Structure 


Type Bas- _ tiplier (CuBe -Dynodes. 
No. ing Tube Dynodes) 
Dia- With 
gram = Similar 
Dynode 
Structure 


cyo7sD.—=Ci«d1~S~*«‘STAN~*CCircular Cage © 10~—=*11 flexible leads sealed in bulb = 31x 94 2000-3000 - 


C7187J 2 | 6810A In-Line 14 — Glass stem, (19) flexible leads 
_ (B20-102 base supplied) 


C7187K 2 6810A In-Line 14 _ Flange, glass stem, (19) flexible .375+.010x 3000-4000 
- leads (B20-102 base supplied) 7 5e OOM 


C31017 4 8664 Venetian Blind | 14 Stacked ceramic and Kovar construc- .900 x .730 - 3000-4000 : 


RCA Electron Multipliers 


For Particle and Radiation Detection € 
For Use in a Vacuum System of 10-5 Torr, or Lower 

Broad Selection of Mechanical and Electrical Character- 

istics 

Various Types Feature an Integral Voltage Divider 

High Stability Copper-Beryllium Dynodes 


“Radiation | TYPICAL VALUES 
- Opening a 


: Voltage, Current . : 
Inches 


Anode to  Amplifica- 
-Dynode _ tion at 
No. 1, _ Typical 
- Volts ~ Conditions 


(equal volts © / 
x 105 @ 


per stage) 
to 10 x 10® 


a 


_.375+.010x 3000-4000 ~ 
375 +.010 


pay 


to 10 x 106 


=m 3 


to 10 x 106 


= 


tion, ring terminals, flange mount- 
ing, shipped with sealed flange 


C31017A 4 8664 Venetian Blind 10  SameasC31017 above 


C31017B 4 8664 - Venetian Blind 10 _ Stacked ceramic and non-magnetic ma- _ .900 x .730 - 2500-3500 © 


to 10 x 10° 


= 


900x .730 2500-3500 - 


to 10 x 109 


= 


terial construction, ring terminals, 


_ flange mounting 


C31017C 4 8664 Venetian Blind 10 Stacked ceramic and Kovar construction, — .900 x .730 2500-3500 : 


to 10 x 109 


—_ 


_ ring terminals, flange mounting 


C31019 $3 4460 In-Line 14 Kovar flange, glass stem, (16) flexible -.250+.005 D. 3900-4500 5x 109 


leads, shipped in plastic bag 


C31019A 8 4460 In-Line 14 ~~ Glass stem, (16) flexible leads, un- 250+ .005 D. 3900-4500 5x 10° 


- sealed in bulb 
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C31019B C31017 
C31017A 
C31017B 


C31017C 


Outer 
: Structure 
_Dynodes | 


Cage ~ Number 
_Photomul- Structure of 

_ tiplier _(CuBe 

_ Tube _ Dynodes) 
With 

_ Similar 

~ Dynode 

_ Structure 


RCA 


C31019B | _ In-Line oe 


_ flexible leads, shipped in plastic bag 


_ Integral divider, (3) flexible leads, 


In-Line 
_ shipped in plastic bag 


C31019C_ 


C31021 : 
leads, shipped in plastic bag 


12 Glass stem, (14) flexible leads, shipped 


C31021A_ 
__ unsealed in bulb 


10 


C70102F | 
/ _ sealed in bulb 


C70102H In-Line 10 Kovar flange, glass stem, (12) flexible 


leads, shipped in plastic bag 


C70102K In-Line | 10 


unsealed in bulb 


14 (16) rod terminals, shipped in plastic 


C70120E | : 
: _ bag 


= 


c70129D (9 


C70131 | 10. 


Glass stem, (11) flexible leads, shipped 
unsealed in bulb 


— In-Line 


(15) rod terminals, shipped in plastic 
bag 


_ Support brackets, integral divider, (3) 


Glass stem, (12) flexible leads, shipped 


_ Glass stem, (12) flexible leads, shipped 


FOGExXee oO 


C7075D 


Radiation 
Opening 
Inches 


Voltage, 


_ Anode to 
- Dynode 


INO. ‘1 


_ Volts 


(equal volts 


_ per stage) 


.250 + .005 D.. 


250 +.005 D.. 


"250 + .005 D.. 


-250)= 005 D: 


250 + .005 D.. 


.250 + .005 D. 


2250 2.005 De 


800 + .010 D. 


375 + .005 D. 


3900-4500 


3000-3500 © 


3400-4000 


3400-4000 © 


3000-3500 - 


3000-3500 © 


3000-3500 


3000-4000 


~ 2000-3000 


3000-4000 


TYPICAL VALUES 


Current 
Amplifica- 
tion at 
Typical 
Conditions 


5 x 10° 


1x 105 


2.5 x 108 


2.5 x 10° 
1108 on 
AX 105 
ieee 105 
1 to 10 x 108 
1x 105 


2.5 x 10° 


Dimensional Outlines 


1. C7075D 


}—-— 1.18 MAX.—=s} 


RCA Electron Multipliers 


2. C7187J 
C7187K 


BULB 
SPACER 


ANTIMONY 
BEAD 


MANGANESE 
BEAD 


DYNODE 
SHIELD SL 
APERTURE [sts DUNODE 
NOTE: BEADS ON 2.00 
C7I87K ONLY [| +.06 
ig } } } 
ALUMINIZED 1.520 
2.24 ON C7I87J 02 
ONLY #020 
TOP OF 
ASSEMBLY 
5.40 
£12 
6.00 
ieee +.18 
75 MAX, 
2.38 .. = 
fe MAX i 
92LS-3123 Sel 
NO FLANGE 
ON C7I87J 62 
J l 
5 MIN, 
AG 2.5 MIN 
i rece eet 
GLASS stem! 92LS-3130 


3. C70102H 
C31021 
C31019 


5/8. 


C70102H C31021 C31019 


ocus — @ 
ee | iS te, 
9/6 | 
i "| C70102H 31021 «31019 
Ls pe ak pa A 3.000+.005  3.300+.005 3.600 +.005 
4.C31017 : a 
C31017A 
C31017B 
C31017C 
A BC __ Flange 
C31017_—«| 4.01 | 2.75 | 1.27] E 
C31017A_ | 3.75 2.75 1.27|€ 
€31017B 3.25 2.00 1.31 D 
C31017C_ 3.25 2.00 1.31, D 


OY6 
DY 8 
oe 
pyI0 : 
pyi2 ; 
ovi3 - 
GUARD RING A ae oe 
ANODE — bs ib 
| 


92LS-3138 


Note: Types C31017A, C31017B, and 
C31017C have 10 dynodes 
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5. C31019B 


6. C31019C 7. C70120E 


FRONT VIEW LEFT SIDE VIEW 


2 o084 1.75 £.02 FOCUS ELECTRODE 
a 1/8 DIA.—2 mtg, HOLES =e wale 
pean 
ie MMLILIUU, 
MUMIA 
WLLL 
1504.05 a VIMMLagh 
SS APERTURE V 4 
ai =a —t ae mare 
qd (4 co IIIA 
FOR RESISTOR oo} cLass _| W777ZA 
CONNECTIONS pais | SPACER | 777M 
SEE DIAGRAM } bayee ma n8 4 
C4 aaa 
; eS  ias! Dy |__| 
ol 
g eri [ry 1.85 ar aa 
chy ; 
mae PS REAR VIEW 
0.80 +0.02 | 
te} DY! ————— 
0.020 THICK 
S'S BRACKET aoe 
J _bepsrgy, fl me i a 
eS 1.304 ose! ANODE 0.5 MIN. B+ |-— B- (DY!) | es 
A i ANODE so Lh Ul 
DYNODE | MONA Ue, 
TT PTT YT PT PSP GP FF 2 6—6—pDpDv6DWmWmU CON UNGIBEEe 
ANODE = 8B ANODE 
Dena SE eee B rates u 
92LS—3144 
ae ies, reer ase 
; ane Bot Ls a | C70102K C31021A C31019A 
DIA. 
C31021A or. 
8B A 
DY| FOCUS 
ELECTRODE ie 
ELECTRODE 510 DY, 8 Ps 
ELEC se 
{ 38 MAX. 
75 MIN nas i ; 
a eeeteee C70102F,K C31021A C31019A 
is: osu 016 +.004 DIA, e : eee ; one 
ae | ON Aa? t OF CIRCLE A 2.31 Max. 2.61 Max. 2.91 ni 
Jt IN. DIA: + Si 
c70102F be IS SEALED. a3 : B 1.93 = 2.24 ee 2.53 ioe 
125 
DIRECTION OF 


ENTRANCE 
WINDOW 


HO 0.0. 


92LS-3122 


INCIDENT RADIATION 


ea nas 
DYi9 P 
(2) (1) 


CAGE 
SHIELD 


92LS-3149 
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RCA Photodiodes 


Gas-Filled Types 
jeg 
TUBE 
Maximum Ratings Characteristics at 22° C i 
Max. Max.  Win- — Cathode 
Type , Out- ©Spec- : Inter- . Anode Anode — Luminous Gas Anode © dow® Material 
line, tral elec- Supply Average Average Amb- Supply — Sensitivity Amp- Dark Ma- 
_Bas- | Re trode Voltage Cathode- Cathode ient Voltage at 2870°K _lifica- Current _ terial 
ing sponse Capac- DC or Current Current? Temp. VDC pA/Im tion yA 
Dia- itance : peak NC : Density : ; : : . i secant ea Fac- 
gram pF Vv uAlin® pA Soi Min. = Typ. Max. tor 
Side-On Types 
122005 a6 S3 3.0 100 = 25¢ = 5¢ / 100 | 90 20 40. 75 9.0 0.1 0080 
TRS 6 S-4 3.0 100 25¢ : 5¢ 5 YS 90 § 75 135 250 5.5 0.05 0080 
(P40 | 97) eS:40) 24 90 30d 34 100 90 90 135 250 100 -— 0080 
868 6 S-1 ${0) 100 25¢  «=#5e / 100 . 90 50 90°. 170 8.0 0.1 0080 
918 Gb S1> 5 80 90 254d 65d 100 90 120 150 250 105 0.1 | 0080 
923 3) ist; =20 90 30d gd 100 90 75 | 1385 250 10.0 0.1 | 0080 
927 2 S-1 2.0 90 . 30d 2d 100 90 75 125 205 100 0.1 = R6 
930 7 S-1 2.4 90 30d 3d 100 90 £90 135 2505 1050 0.1 0080 
4409 7 S-4 2.4 = 42100 30¢ | Se = ./5 5) S590) 75. ache e205 5-5 0.05 0080 
5581 7 S-4 2.6 100 + +#2#30¢ 3¢ 1/3) 90 # 75 1G AQ bE 0.05 0080 
5583 2 eh oO i ae ae | 75 | 90 | 75 | 135 | 250 55 0.05 RG 
6405/ 5 S-1 2.6 90 +#«25d pd - 100 50 Uys) 35. 70 DAS 0.1 0080 
1640 
6953 V/ S-1 3.0 90 304 _ gd 100 . 90 = 140 200 350 10.0 0.1 0080 
Side-On Cartridge Types 
921 8 § $1 | 10 | 90 30d gd 100 | 90 | 75 | 135 | 250; 100; — (0080 | 
5582 8 S-4 DeD 100 20¢ 2¢ 15 90 80 120 250 5.5 0.05 0080 ; Cs-Sb : 
Side-On Twin-Unit Types 
920 4 S-1 1.6¢ | 90 ~=15¢ 2 (each ~ 100 90 50 100 200 #£9.0 0.1 0080 ~ Ag-O-Cs 
unit) 
Head-On Types 
1P41 1 S-1 1.8 90 204 = 154 = 100 90 50 90 167; 85-1 01 {RG  Ag-O-Cs 


Averaged over any interval of 30 seconds maximum. 

Window Material: 0080, Corning Lime Glass; R6, Kimble Standard Flint. 
May be doubled when anode supply voltage is limited to 80 volts. 

May be doubled when anode supply voltage is limited to 70 volts. 
Cathode-to-anode, each unit, with the other unit grounded. 


oQl2ona0o 
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1 2 3 


>) 1 P41 927 “| 1 %igMAX. 923 
a 5583 ra. 


669 MAX 13/6 
PHOTO- 1A ~/MIN 
CATHODE | Pte PHOTO- if 

N jOTO- 16 CATHODE Py, 
CATHODE Tq2%6 
b | | MAX 
= k T9 BULB =| [Ee | 
Ye MIN.| | As 1 3455 
MAX 3 
+ 732 
1% ; 3 
T 5% BULB 3 13, Ai | eyes 
4 BU +%> 2 “%e SROE | MAX. 
MAX. JEDEC N2A4-5 1 | 
BASE 
JEDEC Ne 
A3-I Peed a Ef 
- Ea 8 DIRECTION OF RADIATION 
92CS-6676R2 92cM—6053R5 1146 MAX. —— socw-47aar3 


6405/1640 


= KK PHOTO- 


920 Ye MAX. 
=a 


PHOTOCATHODE 


PHOTO- 
CATHODES ‘ 
346 A 918 
T9 BULB aps MIN. | 
46 es 
VY MAX. %y Nas T8 BULB 
T8 BULB a 
AS 
BA JEDEC N&A4-26 
vevee Ne yee 
4 JEDEC N2& NC “¢d 
A4-26 
DIRECTION OF RADIATION DIRECTION OF RADIATION DIRECTIONTORIRADIATION 
92CS- 8229 Ve 92¢S—470R5 


7 1P40 : ae 

roan 930 Bee peo i -M2 poe2 
| 4409 prem iglaat 

== 5681 eri Di 

6953 | yet | Hf TeetaRe 


it 3 Map ai 
DIRECTION OF RADIATION Mp EE 


T9 BULB . 


alti i 
PHOTOCATHODE ~ aie 


RECESSED 
"he P 


(6 NC La—> (Reet 
= ca io =e 
PHOTOCATHODE ~~ | N41 +.047 
(@) TERMINAL ——~ —4 375 4.010 
Ke NC 
i \eanacs oe DIRECTION 
| 


RELATIVE SENSITIVITY — PER CENT 


Tagine R1-GATE NG ee enn 031 +.015 PROTRUDING 
3375 +.010 
ss eet 
ieee es a4 its 
: i 1P40,930,5581 4409, 6953 piven 
| A 3-1/16"" Max. 3-3/16" Max. AACA SERPENDISULAR 
HE B 2-1/2" Max. 2-5/8"" Max. 
13/16" Min. 23/82" Min. 9218882 
D 5/8" Min. / 9/16" Min. | A 7/8" Min. 5/8” Min. 
WAVELENGTH — NANOMETERS 
Typical Photocathode Spectral Response Characteristics 
Base JEDEC No. Socket Base JEDEC No. Socket Base JEDEC No. Socket 
A4-26 AM— 77MIP4T B5- 10 AM— 77MIP8T A3-1 AM-— 78S3S 
Cue 154 C —9875 A4-5 L — 2093 


L —2093 E —9729-127 Special (Car- 
oe L — 1935 tridge) 921, 


2 a : 5582 AL — 446PC 


Dimensions in inches 


%** For key to socket and shield manufacturers and for 
key to terminal connections, see page 11. 
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RCA Photodiodes 


Vacuum Types 


P42 


_ Maximum Ratings Characteristics at 22° C 
Max. : Window) Cathode 

Type Out- = Spec- Inter- Anode i Anode Luminous Anode Material Material 

line, tral elec- Supply Average Average Ambient Supply — Sensitivity Dark : 

Bas-  Re- trode Voltage Cathode- Cathode- Temper- Voltage at 2870°K Current — 

ing sponse Capac- DCor Current Current? — ature- VDC = pA/im yA 

Dia- itance peak AC_ Density te ne eect i 

gram pF V pA/in2 pA “e Min. Typ. Max. : : 
Side-On Types 
1P39 1) | 8-4) 96) 1) 250 25 8 75 250 25 52 100 0.005 ~ 0080 
917¢ 9 S-1 1.6 500 30 10 100 250 12 #20 $50 0.005 —§ 0080 
919¢ 9 S-1 2.0 500 30 10 100 250 2 12 20 50 0.005 0080 
925 3 S-1 1.6 250 30 a5 100 2500 2 0 40 0.0125 0080 
929 1 S-4 2.6.2 250 (25 as 75 | 260 , 25 (52 100 | 0.0125 0080 
934 5 S-4 1.5 250 » 30 4 75 250 19 30 75 0.005 © R6 
935 7 S-Di OG 250 30 10 75 250 18) 235 70 0.0005 #£«9741 
2022 3 S-1 1.6 250 30 5 100 1 250, 120 2050 4008 0:01.25), 0080 
5653 1 S-4 2.6 250 | 25 5 75 250 20 45 100 0.25 ~ 0080 
6570 8 S-1 3.0 500 25 5 100 250 PAO) HS 50 0.013 #0080 : 
c34oo1, 8 | - | 20 | 250 | 30 | 05 | 85 | 90 | 70 [90 | — |0.0001 | 0080 | GaAsPo | 
922 > 10 S-1 1.0 500 30 5 100 ' 250 2-12 .20 . 50 01005 0080 
926 10 S-3 1.0 500 30 5 100 250 4 6.5 15 0.005 0080 
Side-On Composite Anode Types : 
5652 2 S-4 1.0 250 304 4(each 75 250 19 45 100 0.01 0080 CsSb 

unit) 

1P42 4 S9 09 180 25 | 0.4 75 180°. 20) "37 70 #=0.005 7052 Cs-Sb 


Averaged over any interval of 30 seconds maximum. 

Window Material: 0080 Corning Lime Glass; R6, Kimble Standard Flint; 9741, Corning Ultraviolet Transmitting Glass; 7052, Corning Boro- 
silicate Glass, or equivalent materials. 

The 917 and 919 are alike except that 917 has the anode connected to the top cap, whereas the 919 has the cathode connected to the top cap. 
For either electrode. 


oo 
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T9 BULB. DIA. 


| oRGee 1 P39 


UNOBSTRUCTED 


Syne PHOTOCATHODE 929 
[ | AREA 


| | 5653 


DIRECTION OF RADIATION 
she @} 
Ons 


| Yao MAX~ On50) 


DIA 


DIRECTION 
OF LIGHT 


J 
| PHOTOCATHODE 
3 DIA. 
48 \ 
Race = ie 4, MAX. DIA. 


gecs—ll29 NC K 


90 MIN. 


f .220 4.004 
V4 MIN. DIA. 
5 ae 
PHOTO- 
CATHODE 
1'Ys5 TERMINAL SALE 
\ END e 
te 
'3/45 + ANODE 
SE TERMINAL 


LARGE 
= an ELIOT: Ki TEND 


-.002 
92CS-6791R2 


x 


q 7a ese 
AR 4 


5652 2022 


1 Ye MAX. 1g Max. 


Be 925 


Yq MIN— i Ye PHOTO- 
— %, MIN. T9 BULB 4 
PHOTOCAT HODES ie 
OR ANODES I Gi 
(NEN 
19,5 MIN 
32 '34\6 MIN. 
oe eae RADIATION DIRECTION OF RADIATION 
Pp 
OR 
T9 BULB BASE | 
Oo JEDEC No So 
Ore re Oh 
BASE @ nc@) 
JEDEC NE 
= Pp 
BS5-I y LG, © or CG) @) 
| Yaz MAX. 92c$ - 6869 DIA. 92CM-6054R3 NC K 


934 C34001 


~| ie. MAX. DIA. 


669 MAX. Paint 
ON PHOTOCATHODE | | 
The MIN 
DIRECTION OF RADIATION 69 MIN. DIRECTION OF LIGHT 
5 
% 1.94 \ 
MAX. 
: Le ae i 
TS. 
oan 2 '3%5 5.1/4 BULB Ge 
MAX 
BASE 
JEDEC No. 
A3-1 
=o ap NC K 
92CM—6053R5 Nos K 


92LS—4051 


7 8 
seoet tt Ba pene 935 hg MA 6570 


PHOTOCATHODE 


PHOTO- 
CATHODE~__ 


ALN Um, 


\, \\ hk 


ome PETER 


RELATIVE SENSITIVITY — PER CENT 


T9 BULB ; @) T8 BULB 


BASE 
JEDEC N2 B5-10 A EOECIN (a) 
NC | K 
\Yp MAX. i DIRECTION OF LIGHT 
\ 
32 ; S2CM-641IR5 17g MAX. 92CS- 8229 


9 4 Be 917 10 Pale S22 
aa a 


Me: 


500 700 900 1100 


WAVELENGTH — NANOMETERS 


1300 


.380 +.004- 
—=406 +.010 926 
SMALL CAP ANODE 
JEDEC No. Cl-I US | termina RECESSED 
So Pp 
PHOTO- =PHOTO- 
CATHODE —~_ —| CATHODE 
1255 ; 
: Wh, 
+ ie 
+l, 
1-9/16 i 
MIN. K 
oH Os PROTRUDING 
PHOTOCATHODE Ut ONT, 
TERMINAL :375 +.010 
T8 BULB A 
DIRECTION 
: welatan 
922 5/8” Min. 


Typical Photocathode Spectral Response Characteristics 


Base JEDEC No. 
A3-1 


Special (Car- 
tridge) 922, 926 


Socket 
AM-— 78S3S 


AL — 446PC 


26 7/8” Min. 
"| eve aD } NC : 
MAX. 92CS—4359R7 DIRECTION OF LIGHT 
Ae NS OF TUBES 
Base JEDEC No. Socket Base JEDEC No. Socket 
A4-26 AM— 77MIP4T B5-10 AM— 77MIP8T 
Cc —2154 C —9875 
L — 2093 E —9729-127 
L — 1935 


Dimensions in inches 


** For key to socket and shield manufacturers and for 
key to terminal connections, see page 11. 
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Type To Be 
Replaced 


RCA Replacement 
Type 


Amperex, Philips and Valvo PMT 


XP 1000 6342A*, 8053't 7102 
XP1001 6342A*, 8053"! 7696 6342Att 
XP1002 4463 PM49 7200 
XP1004 6903 R106 7200 
XP1005 C70007A R136 C7151U 
XP1010 6199't R197 C7075D 
XP1011 4440 R208 6903 
XP1015 4461 R209 6217 
XP1020 8575 R212 1P28 
XP1021 8575 R256 8571 
XP1023 C31000AH ITT 
XP1030 8054'" as: Rede. 
XP1031 8054 
Conn 4502 FW130 PF1011, C31034 
Dumont 
XP1111 7767" _ 
XP1113 7764 G. 8053 
XP1115 4460 6363 8054 
XP1116 C70102B 6364 8055 
7064 8053 
XP1121 C70131 
XP1123 C70131 RRS ees 
C70045D 
eae cigar? K1303 4460 
K1305 6217 
52AVP 7767 KI206 eeee 
Tah 
53AVP 63424, K1322 4438, 6199, 
Sa Be K1361 6199, 4441 
K1390 8054 
56AVP/03 8575 Caney 8055 
K1404 8644 
56CVP C70007A 
SE pers K1427 6903 
SIS pau K1428 7746, 8053 
58AVP 
150AVP 6199" Sao ae 
K1447 4463, 7326 
150CVP 7102 K1485 4464 
Hamamatsu K1500 8053, 7746, 6342A 
K1519 6217 
1P21 1P21* K1716 8645 
1P28 1P28* K1717 8645 
931A 931A* 
6199 6199* 


Photomultipliers and Electron Multipliers 
Replacement Information 


Type To Be 
Replaced 


Hamamatsu (cont'd) 


RCA Replacement 
Type 


7102* 


The replacement type may require circuit modifications to handle different maximum ratings and/or 
typical operating characteristics. 

All RCA types designated with the key (*) are direct replacements. 

For improved cathode quantum efficiency and lower dark current, the following RCA bialkali cathode 
tubes should be considered: 

For 7767 consider 4516 For 8053 consider 4523 

For 6199 consider 4517 For 8054 consider 4524 

For 6342A_ consider 4518 For 8055 consider 4525 
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9514B 
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9558B 


— 9594B 
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96340B 
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9662B 


9665B 
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96980B 
9708B 


9708KB 
9708KR 
9708R 
9708S 
9709B 


_ 9709KB 
— 9709R 


9701B 


_ 9710KB 


9710TB 


9726B 


_.9726KB 


RCA Replacement i € 
t p 
Type 


8575 
8575 
8575 
8575 
7265, C31000B 


6810A* 
2067 
8571 
8575 
8575 


8575 
7764 
7764 
2067 
8053* 


4523* 
6903 
1P28 
1P28", 1P28A*, 
1P28/VI*, 1P28A/VI* 
7200 


7200 
7102 


8644 | 
C70042D 


8054 


8054 
4525 
4525 
4524 
8055 


8055 
4525 
C70007A 


C70007A 


4464 


2067 
2067 
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*PMT — Photomultiplier Tube, PD — Photodiode, EM — Electron Multiplier 
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HOW TO USE THE SPECTRAL RESPONSE BAR GRAPHS AND SPECTRAL RESPONSE CURVES 


The numbers in each bar are typical photocathode sensitivity values in milliamperes per watt, at the specified wavelengths, of an arbitrarily selected RCA 
photomultiplier having a given spectral response. The peak value is shown in the red area of the bar. To obtain typical radiant sensitivities, at any wave- 
length, of other photomultipliers having the same response but different peak values, take the ratio of the tube’s specified cathode radiant sensitivity at 
the wavelength of maximum response to the number shown in the red area, and multiply by the numbers shown in the bar. For example, type 7767 has 
spectral response 107 (S-11). It has a typical peak cathode sensitivity at 440 nm of 48 mA/W. The typical peak sensitivity value shown in the 107 (S-11) 
bar is 56 mA/W at 440 nm. Accordingly, the sensitivity to be expected from the 7767 at 500 nm and at 600 nm would be: 


48/56 x 47 © 41 mA/W at 500 nm 
and 48/56 x 11 ~9.4 mA/W at 600 nm 


To obtain typical cathode quantum efficiency of the 7767 at 500 and 600 nm, 
multiply the values obtained above by the factors shown in the second 
column of chart at 500 and 600 nm, i.e., 


41 x 0.248 © 10% OE at 500 nm 
and 9.4 x 0.207 ~1.9% OE at 600 nm 


TRANSMISSION — % 


The spectral response ranges of the different bars have been terminated at the short 
wavelength near the cutoff limits established by the transmission characteristics of 
the window materials , and at the long wavelengths arbitrarily near the 1% point 

of the maximum value shown in red. 


Tick marks at each bar value allow the use of a straight edge to quickly select the 100 
spectral response or responses providing highest sensitivity at any selected wave- 
length. Typical emitters of radiant energy are shown for reference purposes. 
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HOW TO USE THE SPECTRAL RESPONSE BAR GRAPHS AND SPECTRAL RESPONSE CURVES 


The numbers in each bar are typical photocathode sensitivity values in milliamperes per watt, at the specified wavelengths, of an arbitrarily selected RCA 
photomultiplier having a given spectral response. The peak value is shown in the red area of the bar. To obtain typical radiant sensitivities, at any wave- 
length, of other photomultipliers having the same response but different peak values, take the ratio of the tube’s specified cathode radiant sensitivity at 
the wavelength of maximum response to the number shown in the red area, and multiply by the numbers shown in the bar. For example, type 7767 has 
spectral response 107 (S-11). It has a typical peak cathode sensitivity at 440 nm of 48 mA/W. The typical peak sensitivity value shown in the 107 (S-11) 
bar is 56 mA/W at 440 nm. Accordingly, the sensitivity to be expected from the 7767 at 500 nm and at 600 nm would be: 


HIGH PURITY 


48/56 x 47 © 41 mA/W at 500 nm EOSEDSS IEICE 


and 48/56 x 11 ~9.4 mA/W at 600 nm 


To obtain typical cathode quantum efficiency of the 7767 at 500 and 600 nm, 
multiply the values obtained above by the factors shown in the second 
column of chart at 500 and 600 nm, i.e., 


41 x 0.248 © 10% OE at 500 nm 
and 9.4 x 0.207 1.9% OE at 600 nm 
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The spectral response ranges of the different bars have been terminated at the short 
wavelength near the cutoff limits established by the transmission characteristics of 
the window materials , and at the long wavelengths arbitrarily near the 1% point 

of the maximum value shown in red. 


Tick marks at each bar value allow the use of a straight edge to quickly select the 
spectral response or responses providing highest sensitivity at any selected wave- WAVELENGTH— NANOMETERS 
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Selected data are given in this catalog for preliminary tube selection. Complete data are 
given in. Commercial and Developmental data sheets. Single copies are free on request. 
Other publications, such as those illustrated, are also available on request. 


For copies of RCA Technical Publications, contact your RCA Distributor, your RCA Sales 
Representative, or write: RCA Commercial Engineering, Harrison, NJ 07029. 


RCA Phototubes and Electron Multipliers are available from your RCA Industrial Tube Distributor 
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